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■^o 4^* t>- w»lI O 


. 4 jlijNlj 4jLai)l dj^jj v ~^ > b-? '“ ‘ *'* '* 4 *'—. I olJIj ! fcLa»»»J^ O 

. (. «JL- J\ k. — -y oj;j-tw* 4 aj^ 4 o\ci^ ■ j jw|y 4 juJp O 

. 4 Ailiill 5^1jj ol;j-iw* 4 . 1 olJU : ^IaJI ^jl 1 JL^ft O 

t y^J^5 jb 4 yyj^U . <J oJU : o^UU tLy-dll J 4*. i?ll O 

. Ojy>; 4 aJL- y^ A*-w»y>» O^jyJlw* 4 ^yyjjl* . OlJIj l 4A««U i lj £-bjj O 

OL-’Ij-UJ ^y-^1? jb 4 ijlj AxJ? 4 -LLoj^ . J J . I i^JlJIj ! C? O 

. jj-i~o t y*^b ^b 

4 ill—yll 4~w-J> Obj-^* 4 ^y-AO . J . ii . y» OjJlJ : C-jJ^-i jlUJl <J OU^J^j ul^il O 


. J~Lo 4 y*>U* jb obj-^ 4 . y i—A-Jlj : JAj jl £ jU j^J# O 

. (J-^-O 4 y*>U» jb obj-i-^* 4 Ojiy* . J . W» ^JlJIj I 4&Ujl jUjtyl Oy 
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« . 

ijlyl A ^Ip y jjLiJ / ^ 1 —til Oj^S - * l 5 

g -1 m^aI «iijjJ^> AJ-L> <J aALrII SjL>*l)l £'jA A 

iJlfr O^-A^uJl ^ Aj^xdl eiiJj y\ <j 

* 

lAA <jjN! 4 -juJaJ 1 jjJw^ ^ C..,.* -L-aj ^iJi . «LJI)I 

i * . 

*UUt IJla jlIJ . aj^aiJI iJltll aaJAI *JL* AopV Uib 4 *^U>JI 
A ^ Y V ^Ip <j — a^LJI J-voiil j aip — ^c«Ai yJ *UL 

4 4 # ^ 

Jtx/Mj ui 1 ^' °j ^ 1 <y ^ f*j J-^js (J Jyjr-* 


(fjlj •^U i 4 x> y^JLr- 5, OA»b 4 -U-J^O^! & 4 ’' [ - a } 

i y <*>' 

^Ub A-i Jprj 4 ( (jy^Aj Ajlji ) lijJb- AaJLiSsIi Ag^A^Jl Aj^JslJI ^LAp 
L lAj gjl (JW-JI (J (jj^ ^ . A -^ij lj^ (J^>- 

. Aj^liJl oJA ^J-L-Sll yy&£-. 

iS jJ OSj t MTV ^Ip ^ JS" c^-Ll l_Ap XjA 

<j^ ■ ^ us*-^ a* \ 

liLi AjJoj jj J%-Pj t ojt£ji O-i^ l^J ^jJrl ^pVl 

• Ji/^l O/aJI J ^P 

Ol*A*i 1 ^ 6 & y Laj^I til j£^ll -Lap -LaI 


t aJ *-~*y f-tf (^*^1 E.Wigner }-*£ -*j*^Jl 

<* * * , ^ . 
J'> • v <J|ji ^ ^-LdJl y—Jl 0 | . wL^-N ijl^^ ^JuL ol Oj^ 

-ii 4 ^1 jl c OlT lCj (JjJc^a J Ojilj SlJ-l tjv aaJU> ilai 

vlJLc Jl ) a-^j^^JI <Jt>*Nl ( g\j ) a>- jl ^ . Jjlill jljL-JI jliu % Aul 
— i l^-Jj 0 ty-\lA X*s>\j jUaiL) ^LsAaII ^ t]\y U ( qwiff 

. isy^jA reality vJ'j jJ^j J\j>-Vl jjiJ 


‘f>“ A)_^d a^jC^K^ ajIp^j Jlap ( Jl ^#UaS1 Aj jjsL> 0 3 *AjJL^- w>LjJb ( i J 

. iS JX *J OJL. el c M An ^ Y 1 J! Y ' O' 





« « * l 

4 jt* OlT lij l*P | jJud JjJl^ | lnjgjt (Jl^ L*^ 

AJLiA-l | iiiJ?l jl I JS 4 AjJj (jv gOl i^JaJktj *X*0ji Jill 

4 jLaJ-I paradox Ai>bL« jl ^ A^lstd! x^j Ujlp ^J! 

Obljj B.podolsky cr^jy-3 ^11 4 a * «> l^)l 

Lkp 0 ^!*L«& ^ jj+fc c£jJ t N.Rosen 

jj& Jli ^Jl i-jyJl SfjJaJI ^Pj 4 UailJ ^1 ^l*lT ^Jl dXj\£~* OK" 

. aaW yfl 

cJB^ a^-jj Ol ^1 I j^\>- ^ J.Bell ^ Oj*- ^ Ij-* 

jijil Aptf (J ^JXlj Ofc" ^iJl O Jaj i£X*a J^>- y y ^J»UO ^Jp ^j^sr 

jl 3^o *ljl £~^9j* 3JjX>- CPji -tfj . jyyll 

. JINI^ 

» 

4 D.Greenberger yjX.y J-s»b 4 ol—U-l j>x> oiJ 

^ill ^plxail ^jtll ^1 ) Solvay > \ Y V ^iLl y jy 

d-Lfc £• p-l*b ^ *->l ^Is-Sol ^jlpl Oft*" J— 4 J ( J^ 4 

frUJ Jjl ^A*\ flp 0[ j&ji x^p Jtf -lij . 4-j^^JI a .. Jail l 

. ix>- Jo 5Ji>*iii oLNyr jj ju^u ^1 Jj>- j^ls* 

. > ^ Y V flp Jo Apy y jo->JI y* ji )11 UL* 01 

(Jp 4 y?j\*£ ^vJl Aj JX 01 jP-jCj jP ^ ^JJuSl ^lia>- (J 

^ap JL^JU 01 £Jji\ y* 0K^ . IgJLS AajIJlJI <iJxS\ ka 4 4jLJLi-\ 
J^jr* <y-^' ^ ’“JX \riA Cj^ji JJ& ijiA^' ^|V 4JLwwJl ^lLmmJI 

Ub iiur ^ . icxUl iu>JI >1 J UU^I^SC: y SJiJbr 

dJLfc ol d-Xyl Ji 5JbJli-l 01 dJJi . Aj^JaJl Jl>- j 

bJ oj 01 . Jljjf- £y*y Jbi L* UljA^ ol |^pj JjJ ji Aj^JaJl 

. l^LtJ Jo 0S^ U i-^l>»x!l 4-^wJl ^ £}jl jy- i-JUtf Aj Jaj 

^bJLxl die - bf 4 x>*jj 0K^ ^-^Jl liJLjlSv-^ LJb c^*T Ujup 
< uK" . x^iaJI dJiA 4jl ^p ^-jpy <b>l luX 4 « A-j^i 00 ^ 1 

Apuil ^^1 ti dJJj (J . 1^0 l-l>-lj jjuljjSt aJoS 

^ p 

J ^' ^3 AJjUll dJ-A 



4 Utp t aJsslaII dJjb j Ol US^ U IjiUj . i dJjfc 

IBM A^^iJl jy*£- cJ C-Jjbf (3 — 4—j^p jl _ 4_^>- 

. superconductivity iiJUll 4Jib)l JaImJ <~jJ5L > 


* 

JJi 4 t c3j > A ;^i t ^ iJaiJI 9 ^ Mjj 4 ^dJlA <j 
K 3j'^v? A*Ja49 l a 3> ^ l 3 ^ g** ^* **^! 

|1Lp j aST^I j^jC LjL-i olT 4 1—>-j—~P lj\a—L* jlf J-j . a «.,««. )a ;«Al j> 
^ Ip ci ~b ?-y Ol I v*^ * gjJt aJoaIISj. aj^IaJI a~*^JI LjL**L~>-I 

C-ij j -bi-y Ol oJlA jji-Vill Anjai ^Jp 0^ 4 l*/* 01 J 4l~«j a*^ A-i j j$sj 

Ijaj l f JLp ^aL Um*Ij U aDI Ja OL Ol Jl J^ma j*-L>- ^f>- cj -XaOj 

a$J 0 dJjb ^1 _ aJ&aJI OtO J _ La l LflL i jJJJbj 4i]?l>- 

. OJtij j! ^ Jajb 


l«X>0j 4 4~*j-*^Jl AjjjSfoJl dJLA iSlj.il 4^i 4 OlAJb IJLa 

4^*>U* ** A&O ^ <^AJI *<^1 __ A y^j J\ yr^Ll */9yA y* 

<Jp jji*jl ^ Nj-i . Aoij aJLa>- Ob Jai jjk y& |lj 0 

4 U-b>-j jl bJI IJLa ^ 3jyw? oVbf ^|pUj^ jyaAA ^yS" 0JoL£~<* 
Ol&l y* ^L^uVl SJbljv* oVbf- *<j J-OaJJ ^Jjli Ail 4 JjujU ji-AJl y£ 

.U^Ukl OUjHj 


f • 

iJbL JjVl An-iaJl JLiy C-0a3il ^Jl C—J1 0^*-Jl Jbyj 4 l^>-Aj 
ydj . J-3 ^ ^^JbNb 3jlJL>- jtS^I p-£jl jJ-JlSw* 4 vL^Jl 

(j L-L» \ -Xiipl 4 S ^d*Jl I-; ^ ^ t 0 flp «b*j bJy^aP 

1 <3^ A j o.. J 01 Ud ^p^p J Lj| . Jb-b>- w ^p > ^J^JU 


01 ^^1 l-i> y* ^iLc 50 p aJj J j* ^ t»j . ( ^^^Jl 

(^jjJaIj jl^J>- 4 *>Lt* 4 Jbt *>U . AijJui-l ilidl ^1 £-Ual! 

0U!l AAa^i y^aP bjl . AX«aJ jywaJl ^JaaJI ^ c^icb 0l 0j^ (jbui 


^baH a_i> jLi» ^ JfrL^ u ^r ^j*Vl 5yOJ cyls^ll 1 -La tiS^ 01 y fyAj ( * ) 

^aU*l ^*sxa\ \ 3| JAM 0t lit t 


\ \ 



. (0) i digital ) *>b L.Anderson O^jAil vy^ 

j^P | Oj^J Ol jl ® ilLiui % 0j& Ol b*l 4 | 4J^(l | 01 

^ jl ^1 — LA _a 0>AA: V jl U*lj ^ tJl O^JU; jl L*L_i . i ill_ a _i 

* t * 

. L^o Nj i Ia*- 1 j > j 1 l 1 jAs^> * O^Xj J*aJ 1 

!>La* Q.aO 1 AaJ . 4« ; Jall oJL* ^ Q.aQ1 L* 9 jS-\ 4-*lSj 

^JA JjjA 4_J>J . ^Op 

0*J Aii 5 J*jO-I jl&Vb U\f*l >rt ^;t Uj . JjSli Snjall JU, *>w 
$ aa ^yM 01 (J^l>-1 cO|^—•* 4 ^^IaS"^ . $Ai lu^i OjA ^-1 

OSJLUI Y, . Aa* 1I pJUJl IJ^ UULI *1/J1 JiN If^i £yj lx j\£&\ 
cii ^*-“i ®A* ij* p-Ja^l Ob ^ J^L\ Ol (Sj --* 

. 4-ip \f ij *.J 4il jJjLAjj! C-yl 4^All Ol^*yll Aili 4 Ol^ilj 0U>11 

i illx* n i I^p 4 jA-j L* ^p 4 0^31 IJU ^ a>-jj aa> 

IAa 0 c ^|—*£——11 j y^i • 1 ^jl iA^Jm^I ^ jl l - < .1 .P jj— 

* # ^ t 
ol/ Ai C.i*' lilj lA> . 4 a-jL1-I Ll*-*Ia* jJu Ob *^kJ^ 4 ^1 bJl 

oAfc ^Uaj If'N 4 jjiA> y® ^^Vl 4»;Jall ^ j *‘**P l) j 4 1 1 

# # ^ 

1*1 . 4iji lx U-J*Jpl Ujj JbA^ ^Ap ^^liU J-sAa! 1 Oli Aili £*J . bi/- 

AjV ^^1 • lAjA» 4 ip L^jaj a>- I SAjaA -1 oAa *L}j+m 

01 A-J . LIT 4-i JOw 4 ^aJ 1 ^jLiJl i bJl JjluJ Ol ^ jl^iVl oAa, iblyj 

4>c->»-s^ Ol^ilj ObijJl ^jP jl^iVl oAa Ol ^Aa^l 1^1^ 4 ^jll b^ jb^ Aiil 

0yJl Jj^aU OyaJl IAj* 4 . 1 a** A'P tA^l^^^il 1 yA^ A^Ao A^a^ 

* cXr^b 

ciljj oy JUji 

4 (^AJI 4^^ ^J w >A y * Ol—^ 

> ^AV jy^-iJ / JjVl jytr 

y ‘ ^J 11 ^ ^ cA 1 Cr* ^ 1 ' (^1» ^ ^ u» a^ill ( . ) 

J * t ^“ y <-ij-)»< L-*J ,y : £~^|l o-l^lJ (^j)l ^ - >j li 

o-yi* L.lj t I ^ ■». .-il l ) 

• 1 » Vr *—‘ W 5—-U-I oVNl ^ 4_U 

• () 




4 — 


0\ bVyP ftij\j^ i *^y+£sh oyu\\ 1) OjUP b^ 

(. ftj^up J^r oyi t ji-\ Vfc\^*£ (. \^\ . jVA\} i^jiA *. tjyyA \ ^k-£o 

fr\j jJi\ ^ ojVjP^ . j>-M o\^ a^" j>- ^w-^ V^>V*j w ~0\_?A 

V^J» ^\ 0\^-*is-\ 0\ ^ Jo _ Ay»^*^i\ $\j jJ^\ _ % ftJo jAA 

(, V>\^ Oi\ (. \A\ Vc^ . \jOy>r^ O JAj ^ ^w*N\ \ A j>ii 0\ J^-o>A\ 

* « * 

^ ^ \-A*\ j£- v \h Jo^Kft t \ j*-A V*} Aj A* 0\j’i /y» bVpywa> 

. % \AyS^\ *yu& 

j^\ (, Alj\A\ ^jAW) ^P yfr > ^ t j\A\ (, «i\ 6jAii\ 

v^— ^ aA^P 6j>\jA\ &J*fe * a^mj V^ft ^ ''i A^^^af- ^y£j\ o\ 

**• i # f t t 

j>A «.i,SjA ^ M oi^o\M \*aj\ \A*^ . ^\y-M\ jj~o-\ twi\y»i\ 

Jj \j\i . ajAil\ ft A* ^\l>\ ^ysy£- b\ \iij\ c \ju* VAj C-j\ t Aj b\ ,^P 

. ft\jiS Aj\jA ( ^Vp 0\> (. <j\j jA\ jsp i Cj^ v_A£i\ \ A* AA-^" ^P 0\jA 

b\ ^ \^Ni «Xfl 5 . o ^\«9>A\ aAj>Cw*»\ Jj b^ 

• l O 1 ^ i^V) p\j jJi\ Jo-\ ^ V* > 

* «. » 

^wj\^A\ Ajyw4A jji' aA^P \<bA 0-1^ A^»ftjftAN b^ \*XA 
AJ>- Aj^j\A 0^" . AXoV_^w* \yi ^ \ 4kAA\ 

Aj^wAA aA*-P C jA\ ^A C ^~*+<S AftjftA\ b\ viA*^ * ^A\ 

0\ C a-A-\ ft ^1> O^y>- c ( jAo (. O yo aA*w^ A>r^aM A . 0>A\ 

\Ju^ ^m\j 9,\j jbi\ JoJor by)\i ^\ Sytli ^S\^\ ^^3 . AiAji\ AjAA 

P^-O S j^\i^V A>y^ JojAr\ byVA\ \jjA ^\j>\ ( ^i . A- 5 *S^’^iN 



» * 

yS' A^-^ ) yp d Jo jAr-\ t\o jjA\ Cj jiu>\ ^ y.^>A)Vj A J£p\^ Aj>V*^>~ 

^ . Otdct Ao%\£i \ JoJ^>- ^n-» t-VA^^ yw ^\p VjP <. vJ>^Va 

o\ c —A-\ Ui j ^ &JojA-\ ^VijvA^ yU\ y* ii\ <. JujA-\ ^\iaA\ \A* ^p 

. ^\ ^V>-j Ayp ^4 aj a\A\ 

A VaA* Apy ./A\ ( yP ^>A\ o y~^ ^jw\o jjAi \jj* ^p JjA 

An^.\i\\ vJ>\-S-3^\ ^p \Ap tjyVi Jy^ (. CjM\^ . ^Vj jsA\ ^\*i\ 

# 

\lA Aj^jJoj \y>^ A <3 J}aA\ o Ap^ <\^ ^jj J^a-JaA ^jj. A i ftiVAi 

— . >• t * 

. 6 jy> oW^i> ^ySA\ ^\p ***>r (3 ^>3 . \mO* JA* 

dio\£-> ^♦—3 ^\ ftJo jAA t\j j^JA\ ^>\_aa^ ^j\j c^\-^i\ \j> ( yyu 
oj\^-\ ^y^-p ^ aA^\A\ ^*\A\ <. \JojA Aj j\A \ 

^mAmmO jjsj 2kj<A\ ( jA^J . \j j\A ^Ti*»/8 4 AA)J^A\ 6«X^*^ , a*jVjA\ 

. oA>\i>.W ^\> ^\ ^ ^ ^\ a\ y siAi^. v>\£\ ^\a\^ 

aA%p JjT Cj\ ^j^5*y£A\ jjA\ ( w 6bic$ , \ JJA . ^Ks> vLAj **->> j « WA 

» 

^ . &jAi\ dJjA ^ y >j \»A 6j*A ^P ^5>\j jA J^Pj 

* * > * 

Oyyj ^\yV OJ>-y ^AlA\ <_j jA 3 ^ O-Pi dAA j^—A> 

. jpw A« CA A\Ap 'w-J j s ^* \ Aj*jA-\o 

A^j\ . \ Jor aAVp C—A J> y-A\ A sl3w*\j ^ A^j\ . $o- £ ^p d3o 

. aA Oy-AA jAw. ^\fi s i\ OyrV^A'i ^\yH\ o\ —V—^4 
# *. ■> * ~ 

. A*j fvA vlA*o\-y?\j \j*ji V>\j>cj cA>w Jji . cA^\ 0\i t ... j\ Jo- 

o\jA\ ^\p ^a\jA\ A AjAA Va ^>W\Jjb ^\yM\ C^> ^ <LaA>- Va 0^ 

(, # 

^aVao ^ slA\ y* Ap-\^ o^k>- j-» <► \ y-^ o\c—Ar\ ^ \yy \j*^ 

, * * * t 

JA\ c\A\ \A> y^o aJuA\ o c \j\^p ^\ \j\j ^cJC A jVa.Va a c ^\*i\ \A> 

. a\a^" A^\>- ^3 J^l A A^-jA jn^-sA\ 

6 t * * ( 

Oy>-\jA V^flj\ t ^NyiN y*^ ^P J-A’y ^ yM\ A ^ Jj 

A Oj jb .»p\ slX>^ | w^ ^ <» jA < Ar d-3^ ^Y■^ ^, . Cj* "^ y? • 

. oy\^2> a^VViaj slA*> oyj»A*j y\AN {T'i y^ As J-xp ^ y c ^KAj ^ »^Ap7 silA^ 
^ ^ Vi \ jy^ ^y^i. o«Uj c-i^i ^\ \j\ j 

^ V*Jcf- t Oi\i . Ci^~» ^*3^" -^j c '^~~* 



* . * * m + * s * 

iojJo o\ O^i \Aja^ t V?>Py $\jd \s>^ C.-*«a» Ji G^o o\ 

. vi^3 

v^V^pMN vl3^J ^yVG ^AjCj M aj Aja\G~» ^ja^Gi Va o\ C^l\ CJug^ Va\j 

# t # # # * 
j^» \i--A Vo\p Vaj> \iA> AjAaVG* Va 0^* Vi\^V*P \A*j Ao AiP (^ 

* # 

Jo- Aj\ji^\ y A^jji\ ^P 0\jji\ ^ Vp i\^j S i\^ . VAjC t*3ii 

ij\ Ajc* \iAp ^v*«o Vaj^ &jji\ 0 JJA j^i ^...yo Va ftji Jup^ 4^1^ ifl-*o\i . jj£ 

A^JU V*P ^\ G^o\j jJii\ Vpi Va \ A_k^ , ~*&yyA A*A*JO- &jA\i 

* * » # 

Wj \iViip\ QjAjp>j ^.^janj o\ A^jji \Aja . ajjii \o-^ia-p\ &Jo*A*V\ 

. A^>V*G® ajGw? OV^ VfcSy^ Jo*pV aJcp Jo^y ^ 0\jji\ GV> 
oV>yw» y \y& Va vir^k>“ y vlVoV^s-^ CijAb jJ&\ \a : V".A Aii 

0\i 3 jLfiTlN > o\Sy^lS\ 3 o\j^ c-V^NN \\* o^y oS^ 

. (^ a_A\ja^>w* 0>\jA^\ V^jA »a* a_aJjo- o jv a 0>\^-—o- 

. ^ j>Wii\ Aj\iai\^ 6iW\ ^Vp ^ j*\jk* Aj\^°"“ {Sy* ftJo-Xir\ *\j jG*i\ «w>VA^£A 

O^JjVaa Ajca ^-Aj^ 0^ Jo Ao- <_>\_A^fT\ ^ gM Aj yw 5 JcGG C-o^* 

# 

. \jT^Kj ^\*j\A\ oA ja iAP* 0^ , $JoJo- 

. a^\^4\ a^* ji-\ Oy\j O^i 0^ ^j>o o\ ajj\A\ 

\y£ . a£* j>- jLm-\ j\^s»M\ ( j]aw) ^p \^i\ip\ Aj 0^ 

. a^ ji- ^aAaA\ si3^\^A\ ^\ t slA^N^jA V^*ji ^ ^w*^a 

0^ . a\m^\jA\ Ajj\jaJUm\ aLmA* ^ Aj j - /*W d AJA (A A^ j^-\ 

* 

■ LS j>-M **W> <-JA Jo i ^ % ^A ^yo 

\ij A^ji-\ A\ ^P Aii . oJjA AAo\^o» ^A>-\ A^i 

y i jAA» ^ . yj a V) iij>^3 t \Jy. AjA^ ^ 

* 

. (j C^ fl uA N jjo aA>- ^Jwo Va ^P A^>- cS Aiaii 

aA^P Aj\ y\ - >\ ^p oJulA ^ \ ^AjAAiA\ ftjV* *A\ A^AViiN AJjViA\ 

ca^* . Objective ^>Py owa3j aw.^W Aiyju* VAy 

* * ^ * 

D i^?r^A Aj\ yV-^\ ^p A . ^ >y m Va y Ob ApN-i5i\ ^P Jo»Ajo a sAja 

*6/i A^Py>^.\ y ^-*i\ 0^ . sl^A^ yA A_^^\ A-A-%P I £j\o- 



.Uij* o^r \i\ V.S <. $\* CsyA V-..-:..., N 

^ ApujaW Ju^j ^P iyu (^ii\ s.^ jv-i-o sl\-j\-^y» {J>^> 

^\ VaJCP ftJjkVio \> j\jP ^P siii*^ . o\ji V> iAAj * 3^. I ^jii\ \>\y^-ui 
. ^.\ 0^ ^P oftiyj 0 ^> . Aj oV>w j+ <^k>- 

O^yo^i ^-S\jjyA\j . OV>wJk\ ^ aL-^ -X?ry N vi.Xj\^~* 

^ ^ A »fT <, 0 AA>\ ^jP A—yyA *m\ 0\ ^>- . OV->Wi 6-X> A_Jfc\y» 

. /a> - c\ tjA Vi\^ ^ fr fl A ^P A r ^a P V^i\ <* K ^ ) 

* * # 

. 6Ju^jj ^\ jC>-\ \x «.JA o-X>Vi^j \> oM . Ju^\^\ ^jp V>\i aW^a 

# 

ftj^ai\ c\* <* 0\ijVA\ ^y» \AV»- t AjVi <^yi\ \A> 0^ 

. ^*A\ acap j^oj <* A^9jM\ ap^*£- ^ <► JA s.^Ai a!a\£A\ 

. j>A *3ks> slAi ^ 



■^3 ^ O* ^3 a 3J3 



n 




oV-Jr\ ^w*V V) j£ ^ 

oA^» , oV^j)\yLA O^Am^ oVa*> ^Vm^\ ijy^ 

A>A jsP j£ ^A A (^A^\ ^j, i «iM»4r\ <JbJjai\ 

. fc\^y** 6 VaAJ t|\ A . * ^) VyAp A JO *>-AwA\ ^ 

^-a> ^\ oV-A-\ :>Ap CA A4 <jsaJA\ A>A C-aip\ VA slAi\ yt y j 1\ yM\j 
y^VAN y y^ai* cA6* ^\ iAP *-£*ViA\ c*m ^ 

\a\ oj\A\ oAjfc A/U^0 p\jLwA 0^* VaAP V^kmJU 

^ y. * »." j ‘ fl i\^ • ft Jjlygd u\ y y» J ^ aIAmJ V _ A ^ ^ 0^ O jsSP^ 

. A * * A — A 

j\->* ^~~*r yi ^ V*^ ^\ \^yi> t j>-\ *yry. ^*± ^ £***!& 

t \ Jjk} . *yiiViA\ VyA A^a V > Aj\ ^j)j ^ A CA^ t Jj^ft-SAN A>*\ J^yp j 

ft jo^> Am>VmA\ ^^0*\jyA ^y ^\ s^A^ta-ArA £A t ^s^j5A> CAa<mL» A Gj^b \^*XiP 

CA y* t (j^-yAA g\a-SA\ o^jVaJcp t j£i . /\ 

tV^o-o y^NAN ftA> cAVai <G*V-iA\ ^A cju» y^ViA ^p ^y\ o-SAi o\ < —A r\ 

. O-V-ArN VyA Xpjyi 

V^ . a>A^ t£y* A jo ^ <j^Jl£A\ a>A 

y>\A\ ,jy t APj\i Oi^ ^VA\ ^LAj ^P iJ> \>y\ yJuS slAi 

o\ c -y-Ar\ ^*\>o3 VaA . <jJLiA\ A>A 3^* r \ *-iai- \jy vl>G£ \A>^ c A\ 

iyr^ ^ ll y* H tj^-yA* ,jJLiA\ 0 ^-j VaJcp <-i*ViA\ Jim 

Va*X1P \*XA V W« *>»jA\ j<w»A> Ay^>> ftj^*^> ^Wy*0^«A »X^*y ^Si ^ ^ulA\ 

t A\i «j\ ^ylA\ \*xa jsp c CA>AA\ o\jjj^A\ o^* VCj . jVj>- ^\>\ 

i — # 

^--A\ ^ o\ c —.Ar\ c-j^ \xj «|\ . j>- N i\ V-%^> ^ \ju» o^U\Ai» 

» * 

. (JnA ^A N jyo 0\ «X>u yw>) V^Aaj 

\X 4 CA c -«AAj ^s>oi C)\ i\ . ^wA\ \A^- A \^\* c 

A . * $■ 

£ o\ ^ Aaii \a>-\^ i^\ t *jA-iA\ y ^j> 

VCj , ,j^-yAA qVa«w A\ O^n* \> Jcp <^VaA\ ^p A*^*A ^e\A\ \^L* Jc^\^ 

t ^Jj?|wi\ ft*XA jvm«aA ^ j>*\ AAJ^9 AVykA d€ 

— o\^-or O 1 «**A o\^mAA CA^. <A»y AViA C *JO 

A A # A 

y \j^1a \i\ U\ . ^a#o \.>a»j y\JcS . oWy \^\^ 

\>\i j^-Jl> o\ y*\Jo oVw^Vj \jA>-\^ t \_ory M^9 





* « # 

Jf- \^i ^\ ^aV 6j^sai\ \W- \c>- (^o \-iyj . *Lii3 ^Vi\ ^y*a>- 

. \^\ » VAsj %, u\^m^’ ^ C. *«*.A \y\^ , d^\^Ms^r\ 

— * 

^ ^j \aXs> <* o\>^ aA4* . j>-M\ y V>ft->w? \ jjk o\ <* 

S ^*-qj o\ Ajs\*i\ ^ a.\>-\^ a*j^ \^-j o\^> jT M (. 4yi»Vii\ 

. # 

^ t 0\>*y.\ 1> a Ay . A^aaj ^Ju yw <. ^ Aj <. \y\ 

* 

* C^3 vi o\ c -*ftOs- 

fcjlAj ^jCJ y\^ir\ o\ S A>^p^ai\ &jy^\ \-^-\ ^ 0\>y ^ o\ c -m^t 
. <1j\q+s*p^- O^o A^-\j <3^* ^V>* ^aa » V,j>«^\ ^jA Ajy£- ^ ji\ 

<o\j jj^\ Aju.\a\\i . oWy \-i y* 0 CAa-S^N G^o \j*Agp^ 

. Aj y»i\ «Vy*^ A.Jb ^ o Alby* % 0 \ c -m-A-\ I i 

y yy\j *. oJoJ^r\ s\± jJ^\ 3 aaA^JN Ali\si\ ajj\_A\ \j iyj V* \Ay^ 

(. Vfc\A j yci\ oAj* 3 y\iai\ ^HftJjaW y\ 

y ij\ Jj>- . Ajiy ^\Jai\ t aWl-*j t A^i. ^V*i\ \Aj* 3 ^\iai 

" # * » 

^\p j^Cj Vi-J* ^a^ib si 3 ii tiM ^\^i\ \Ai OVyj 4 \ aa y* <wju<fl^\ 

f\j jsJtW O»A*\\ ‘ _ fl . \ij\^j\ (J***^. ^ V* Aj\^ . «\j j3^\ 

^jJci\ 0^ . A^^>- ^ji\ y vi3i^ ^ Vic* ViyP^ 

> ft ft ft . t . - ft 

jOsj*i\ 3 6jy 13^ 6^W> y \y 3V. a^ 0 yo. o\ ( jS>X aJi yju V> oV» 

. $\j jj^\ y iiy\j w AjuAiiN^ 











j£- J>\^\ dX^ c>\ j^iflb 

^ ^do Aa.. )fl\ \ ^ 0\ ^j: C>\ . \j^r <^\>- Vij^aj 

ft^s> V^ju^j), ^%-p ^jitc ^ V^ ^ M Jj o>\jj^\ Ci\* . i^\-j \ii 

^\ni\ ^A--* ^ VmAjN iy-J 0\j3i\ |^ji\ ^Xjk ^4* * ® JV> \>\j\ 

. \jj\^l\ Q^Jd»- AA»ft>- *>v\ftl VC jyfsi\ 0^ \Xj ^ j5*-' S i\ 

cAap\ ^\Jo^\ \jjk ^ 0\^j?r^ CiS t X<^Xjy^ j^Via 0^ \Xj^ 

. {j£- Viy*P ^\iaj ^\ji\ ^Nifli O^J Ji} , 0 \-mm^*\ (^ Jw»\^\ Jo»-\ 




r-jui 





r > 




j/i\ 




OjT'li /i\. /i\ ut 




The Moody Blues 



.tlilVj cJl N o • ^r^X) £ Sy-LiJl azj-Jo J£-* :d?^^ l$\j ^ • 

* > i « 

JU£*v »iJJi c 1 j^S' Jol JU>-I iJLaLLj |i <JU«Jl 1-1* . l^y^jA &J>\ ji 1^5^ A <w 

Ijj^ <iJb jl^il ^>*i)l ^p ^jkjof-1 Ole'll IJij- \>%+*\j Ijlipl i)jJ\jjJd\ 

|llp 4 yUuaJl ^IIp j a.: .jail ^1yU* ly-y- li\y . JaJlj a^llt ^1 Ip c t^ljyiJl |lUJl 

ayLt^l ^-Ulj . |*^J1 <iJLil£-jC lj^">*“ ~Ui ? <_£y-^l A*y^AlwJl Jrlj OLSj^r-lj OljJJl 

. -U^t^ll Ifji yj* 3jy^ • (l l*^ 1»1A 3 .A^Jj>- 1-lP |^ll ^1-1>*2*-1 

A-b£) ^SLll.Upj y^jl c AjCOi ^jl (£ j^oj 4 JOjJrl 35*^1 jJp c jj-U- ol 

ijyu^ lltP jJ-li-1 *•!* ^y <-l«U -A* t 35yJJ ^Pj <^1 4 tiJJi J-* iS?“3 * 

olij»i£ jj-Ulj . a^ylj ^-Uj <^1 4 -L^il J {f\j 3j^ail a-1* ^y-bj • -U^fjil 3^* 

W Ojjt lc jj-U^u ^ 4 JyJl 

Jij £ f.Ui*Nl ..rldj (Jl 4 -U^jl |*1*^ <1>1 tjlkl ^P 4^-jfs -L^jJl 4-Up <1)1 

/ * 0 * * 

jU tfy IjJju <1)ja ajjL>- ^jJj^/l ^-iJl pi-JBI CJ^ . Uj jJ-^1 1-1* <jy£**l 

I^JoU^l C«>»Xi<* 1 ^j-Liiljj . |» ( - w.a j^P^L—l lj-L^J# U wAJ a » t ^a *A t.^XS' 

^Ijjl (_^jUj . flj-iJl l^jJjl iJli* ^ 1^1 • ^1 2 ^ ljl->-l IA jKj 4 C.. 

UpUJI ^JJLr ^ lil 4 l*lUj fr LiNl UU UT^O 

jl ^.jJl ^ 4 jNl Jp 4 JjLii l^U>jl C-jl^ 

^^*-J-Jl Ll»*1j LpI• Ija^ ^ ... ^^*■^1 l^jlj ^Js>^l » tl^l l 5 a_yl*-Jl 

1 y>>- lib3:11 lCjj . ^J-iil ^If - ci oljL-^* 1 a-J^ IjL^* a<l l < ^1^1 ci ^r^J. {j** 

. aUiJLij 

S^lllj 4 *!<—!! .U.^aT jUl . jy*^ 1 fUi» (J V<i>- jl^-1 J^P UjUajl C..31? A^J"1 OJlS^ 

. Jp Uajl jibj ^jNl Jp bi - o ^lllj ^lll Jp jIaj ^lyll . ^jNl ^ A-jy Jb; 

* . » i * 

CJl ^)1 AlX>*Nl ^P aJ^L aS^Mj -la^lJ Ij-il* 4 AyuJoJl L^n-Jalj^* j^P ^LJ-Nl 0^3 L*JJP 

MLp LjJL>-1 \L> 1jl>-N1 ^ ^ t j-^Jl t Ui>o t Cj* jUb ■ 

X*pJ\ OLl«P . A-s^ljll l^iS^Ul ft LiNl 1^ fj* ^jll Aijl^^U-^/l A^yll 4^1 4 AJUjbil O^y-w* 

CJlS^ Up jJU l^p}py Jl -U N U-Up U^Jj . Aw.y bH j\jJ viJU Oj-5 U>yO ^^Li-l 

. Ui aJp 


rr 



Oi ^ 0^ ^k>wX LuSO 

‘r'JS'a'l ^ j«/*«j d)l^il ^ <L* JL * Ij-Kj Jjlil |»|-t». i l 4 ^3U 

* ^ « 

. ^ts* - -W/* (4 y*p ^ ^ <^ji (►pji 

. ^;^>wJi ^i diji^ <i u 4 ci^o-1 *r>i jjp jjJL^ cjtr jjSii ^Sfij ^isiSfi ooa 


<£r^ s^ 1 j** 

tJU^y * 1)1 ^ i^iJl oNjl*M ^£*1 ^1 ^jllil ^ c)l L *-p { j-^ 

cii ^ <Jl_4-i-P ^t*l 4*;■✓?! ^*^3 O^jU^ c-Jiiy UjLaA . 

ji l*)l ijvj x_lj ^yucli oUj) ^j*j ^JjuM jU! . <£yJto ju^j oNjl^ tj>Li Oj£j _ j» |«}l 

• <^>> 

* # 4 v 

j^pnn^i <il (Jll • 4£«lu/> 4jLtP lf-j . ^^AsJl aJL*S' Q.3l]ra»l La 

. dj^P Aaj^I ^ pl£a jl ^LJLjI c)l £lljlij . OUi^Jl ^ja jj-^il Ojl£»l 

^ll Jiiall dx>ji Jij . J-n ^ 1 VtO cM ^ 1 OlT Lffj 

dili 4 U JjiLJi ^ cL»j^ ( 1)1 ju V Jl>- jr ^Jpj . IajaLSo gjll ol ^jp jj ./at 

• ^j*jU U* >* <y±L ^ ^ $ JP i *5 La ^jLU i — jJ\ 

JjNl oLsJNij 4 oLiVl ^PjJl d)l . j^l Uu oLljlj j**Zj d)l LpIj 

aam^I c.J c olil i d)l Ju^ijjl ^JLm i \jl i Ji dj> UwUpj . ( d)j5^t Ul) 3^* 

cJLSi c iiLjb ) j « jJ*-\ U . ( W i J! cJiT c Lu ^ IjlII > -> S^oLl d)l . oai Nj 

.1^1 

d)l x .Jt a: ^ " fV=! cii ^ ^ fjJl 

^ # < 

V*J * 7*^^^ d! jjJbw <-il . (iX*lf-l (1)1 4 uJUi ^jA 1 J>>* 4 ji <j ^*4- 

(f\j 4 AAij JaJl 4 y*JiJ d)l ^jai-J diJl ^»lj3lj .. (iJLn^j *1)1 4 o*L>-j t (J ^>-1 

^ . iSJU .iSjL^ frl^l ( yiiji* ) li<aU d)l Jl Aa^U: C~~J CJU . iJj—frj^*l ij* t-pr 

. (iJbfcJb yuij jl Jp J^U viiil 

i-^jUll oi> 4^ Ol iiJL^jCj . 4—OhJ ^JUl 1 C—j (ii»l iSjjJ (iJUi ol i 

jy^i £*~a> 4 Jmm *&>yi La jaj . iil^A <^JuJ»-l ^jJt-1 JJ JJUUp 4 ^JaLsJI jl *iJLpj <^>* 

<j\ < y^’ *1)1 J-* *iJ3j** * k* jJ^ljJl I -» 31 ®*3>j • siJL*^ jl (iX*V*I u* * k* 

. ( iSLa ^rjLLl ) ^4 ^lo <15^ -W^ilj . -W»j 3 JLp 

Tt 



Jsj t\j*r\ Jp Jiji U | yj£j jl L p 1 jt flp <JM iftC Ji t ^-U! ol 0>dail 

jp* bj . ( OjS^I Ul i -j 3jJ-1 jl ( L* ^>-IjJI i ( ilL* ^-jUM i 

• « ^ ^ !^e l fr^J • ^ *!j*j <J* 

lM c !A 01 t ^^11 p>\ j* <p ^-\ J 4 J. Jaynes >- 3 - OUj*. ^Jb 
lpw -^1 iJa^Pj . < Nervous breakdown fLJfcVl 1 oUjl pp -ti 4 flp u>VT tf>C 

J I <AI ) 0 VI |«-f*^ j*-*JJ*-* <—€ Vjt f j*f-l ^l—**ljp Ail O^AJ 

. jyL*<aAZA d%**t c Bicameral uy>*J4 t Ji*Jl p^ 01 y~*- <Sji} • (n^JJj 
oL'lT 1^1 Jp aj yjuJl obl^ll olj«^Vl c...a%>- 1 ^1 «».3?Vl ^ Uxp 

. Uai>w 

jl JfljNl Ji^pVl ^P ^ ^ Jo-4 LL lOjJbr Lpj yLJi UIjlJI iikiJl «j> ^ 

j*^^- ( olj-^'Vl) Jjo jl JJjupj . jiLflf- <ip <^JU1 ii\l ^ ^Ip ..>» Vl Ijlj 
^ • Js/^ iSJJL> <J **S& ULu* Jb iiJLJl lli Ja*j> O' psM j* ^L-il ^^PjJI 

f-r^ ^ Or'J 1 • Or - ftV 2, ‘ pr^J * *4^ J^ Jip^} 

fl 4 j£)l J* 1 : jm JjS/l Otfj . Uli jiv^ Os^L>- \p i 

> JS3i c J^ij JS3 i 

Oiii p oij . ljL*L«ij 01 Jp P 

<jji jj-L^S/1 i cop jl^iS/1 jl . Ja; J^JIj c *a^1j J^il : yuJl ^ j 

. -W»J 3ji di> CJK" il t -U^Jl Jp 0j-Ui*j lyK' Jii . 

^1 iwLiJl 5j>il-l j* jikb ? fj-Jl S^iJl oi* j^fii . -b^lj j£jl 01 V/ 

4-Pj ibi- b* JT djst’jM IJl^ jj«-iJl ibJ- 01 i JL^ 1 j-3^*J V? 

t JL>- . (jyaJl jjb U> p ( I^ J Uj ) ^31 o-L>-jJl 3 jS M CJl^ \£jj c ( U11 -i\j 3 jp 1 1^1 . 

{ JL>-lj ^J^Jl I ji^Aiil aJo^ 0| . bl3^ fpAj dJbl; U La^ c 4-^l^Jl 1«A> cljl-J frbl ^ 

. 4-^bnlj j%-^lj (J 3j0^"l o-X> klOl^ . jJ^pNI C& ^\ 

4 iJUl jl Ip Jl il>-j OS' c 1>J l^t-lj J OlT >T JT ? >T JT OL^J liU pij 

Ois^vj^*" ® »A>-lj JSj ^ <AS^Li» Ol 1 *Aj 1 4 ^^1 Ajlf* J ^ J| 

J^-ljJl ) 3j>>- jl I iiji-^Jl ) cJl^ fciJLlJ . 3 jJ»LL1 \£ip g\P“ Wi • ^Iaa 1^“ * illi* 

_oTjr J <-jii tjl ol 4^1_ Sjjl-1 •Jbfc yL ^IjJl J»Us>-Vl;j . JijpNl lf >-p 

Vo 



. JUL alj-^ JSj 4 awI 4 i 01 | Jl 4 ( SJb-ljJl iiji-^31 | oJla iyf jli 
^ # # 

-^“JJ ^lj 4 1 4 *VJa <j 4 JT jlT . <^yi l-XA j^j»jLj *U*Xi ^/aAJ 0^ 

^Wlil ^a <iJ-l aa-a^-Ij . cJulj p_Aj I Ijl I JIj ^P^Jl Aja^-j . j UaJLJ I J*ld ^JLa^ a)J 

< IjVl ) p_Aj J j£" . A^Lm tLdV . j^Vl J J ^ IjUkj . 35j^-l jl 4 

S^aJLj . Zj jl fl tajl ^. Aja>JUl ^T iia>JJl . dJW 4 ^Ij J *>L>CL~*j 

. Ij^aJ ^-.. Ua^ jVl oJ^i» fcljjl li^SvAj jl 4 dij-X» <j c-jb^lb iiLw»Vl Jli* 4 Uli* Jl 

4 Sftljiil l-XJ 01 jji g%^lil Aj^Uj AJyd I oJkd dJ^Tpl jl J**- . Aja>JUI <^Jiijl^J jl ^Jai*wV C—>lj 
♦ i£j*- ^y- ^ 4 1 ^ 4 i uT | -U 

. JjjjjpVl c.L**X 3 ^jJ 3il>* SJlP Jj ili dij . 4j^M^ilj jycJI j\j ^I^a)I jjj Id^Aj 

AjL^JIj j^XaiJI J scholastic AjL*jdil Ai*Jba)l Ajldj ^a 4 ^PjJl yflr»* dju 4 AJliJl S^JaiM CJ£j 

IJUa J^A>- . aSJJ-Ij Sdlilj £jyilj 4&I jl^l <j U-iP d-^xJl j+ i**l JLaa . J*JL)I IJla ^ jj^l J y>~ 

jM *LdVl C-jl^ lil . J-^*bJ |*^l di^l^v* jj-W OlJb JJ-Upj . AiJj A^JUJl £jjj! CJiiJl JdJrl 

¥ dUi J*iJ <Ju& 

^JaiDl Sj^t 

* t * * * * * * 

. a-jl*j V l*jd 4jaJI j^z t jUjLiJ JjLiJ ^*Sil jl -^>-1 Icli O- iS^ 

. J^JUj 4 ^UjI jb ^»Vl IJlA jj-Xi jlT" . iUjj ^ 4-^J 

. l jjljLiJ ^*>UI J A^j>jycll 4jajJaJL Ia>- V aS^-I diij jl ^JLpI J^l JJ 

J bbly ^Jl i oIjj4a]I b t*l . Sjilj AjjuLLdJ ^ 4.1—X. 5 j+s~~* j4& AjuiljJl 3L^-I J aS^J-I* 

. A^*LJI jy s<a]l aJI>> ^ JL*JL>j S^JuJk.1 a5^J-I JIOjI J.,aaj Jij . An*ja./aA p-liJl 

J^>- hjjJ C-iwy 4 j^—* oUai- 4-^W ^ uiil^ 4 aS^-I J-^ly j| 

C/* 4 a*--xp j*UI j^%*o jl frUJI Jp L-ljl Idijl US’" lij . JjjIs 

. j >-V jl^* ^ a5J>JJ jL-I Jji jl ^ w a i l ail 

jl^iil j^jl JLaj . (jij&'y I OJXi 55ji-1 ^aaT Jj^l jl^^l jl dJLi ^ 

, ( aJ^-> Js»l> B Lj-*l jj^L^I Jp ^>-^1 a 5J?- J-i>- iljl^ Aj^ w ^ » 4 jJa-^jlj jj-Jj 4 jl^j^^l 

4 ^* 0?. yj* *J**J J| JaJl d-ii JLai . olijli* ^ a 5*JJ-I ^JaiJ J AjIj Oyjj ^y>/* ^ 

t * 

JtA>- tjA J jA)\ l-XA jy l Jjj . a-^JI oLJ-l J Qo c\j U (jyj l^j-X>- jy*oj {j* Lg >- ^: ,.,» n a5JJ-I 

* >. # # * 
. -lajyd j^^jP J aJ^^ yls>L> 1(^1 ^-L-l Jp ^*^1 

^-wA-l O^j 4 v-^JL^Vl IJlj- jl V aS^J-I c)I iLi»| 

rn 



I ^ 0 

j!A>* ja aj\j Jp l aSL*. 5jj-^ ) jl OlT . i JT i 

* ^ „ i * * .« 

jjij LU>- -)W (j UU ya*-J jl l*b . aS^M jjJJj jlxil jwuis) JuiLyt jciJo ^^p 
jl£^[l Jl c£^l ^ 4 j£*io <L>Jj£ lyl ,^-LL Jp aS^J-1 J <j>-N jf^-^ ^ J-2* vlil*jjj 
. a L ^a«* jS> oUaA- ^ j+s+~a J**- Ipl ^L-l Jp < bLu* * jt-fiJ jl A$Jbl jb 

( oLjobJI lJi J lj-'l . l^iPjPj Aa\ SJL*Lo aS^J-1 ajjJ*ju*1 3c-*aj 

J-j*LiJl ^Ipj Oj^uA\ functions ( oNIjJI ) g\jA\ {j+aa ^a jl^>- ^L^wJl obj 

jl t A *J a J l Jj£ ^jA jjypNl J[ AiL>l c aSJJ-I ^ Jo^jl 5^ jbi» jr* • L-j-XLI 

^ j*pJbj . 1 JA+-P L*j OljjiJl Lo J ojaij aSJJ 4 jl L*Li^5^l JjJo ^P «Jju ^^iil JLajI 

. ^Ip ^ill '* JU . L»«A£ jl <L>Lto£^fl Iji jJL4 j ^1 j^jjj AjjJai 


iS^cd' 

^•sAj «Aj>^ , ^L-jJlll j\^Alil JL$^ l^b Jju OL* jlp^* ^Jl Ul 4JJJ-* J j^Ljj J»lp 

■ # 

jl , iJjJlLl AjJiJl *.bjyiJl jj-ij j&"* La> 4 ^JbJl 5ju-« (JL'*' J Jlipi f&jJ • ^l** jyj 

^l \j>%jf- *1 y* 4 J^"* J jl 4 JjaII 4 LLj . jy~*> ^Jp (jLlj^ijl ( J-*^’ 

ll lu(J IL>- ^Jp L5" LL AiU kJ>jju jl jl ^y» [*jy~Ju |I iL^jl Jy-~-£ (J 

^Jp jLL-jJlil Aj^Lji • Aj JjajS l ^.IjJyiJl (J oltll A^ilj ^Li j^JJj JjiJ . dliJLALi LS^ 

Sbl ) A.ojau o>>* ^jl>«i^I aJL>«i^ aS^LI jJL j! oIjNj . 1 oy^ 

• ( lS&^J L^i JUi SJbJb^ 

I . «.Ia>v^ ^jj^pNl iiJLdjI . aJL*i*~« A^ji“\ jl UJ 9 jyjj jK^ 

0 * 

*% r * ^x» i L L J*>L* U *>L1^ ^jKj »>l p-i* ^Jp jl^ Oy»j 

c^jJL-Nb L»N a 5^1 jb ^fptj[ Jl ^y^*w jK^ Oyij j^ 4 l|-. IjLaj jl aj^KaJ Jp 

. aJj 4^ iy^" (^jJl 

a£^>- c-J jL- 1 JjLj oJj>-Ij Jf* CJlf . iS^Ll olijbu L»*>b jjljj ^^p JLaJ 

jLi< jlS^ bl aS^J-I | »^a> jl x 1 * j* jy^J a>*J^ (^Dl JI^**J1 jiS^. jl^il j>p 

. * * * 

( J bA^ Lwy jl ^-d-l 

^JA j£*\ jl \ AiN 4 ,jAj <j b [*J?jA JjLLa jl ^-^1 jl 

l^Aj . oJL>-lj A]aJ“ J jl Jywy (J ^rji j^ aJ jK" 4 A *uj ijaL J jJL^l A«w^* 

^ ^ i # b i 

J b*U» L-s^^ 4 Jijtj jl 4-.iw ^ s Jb^yi ^\-«^l jl) (J^aJI j^l jAA J I I ^l)lo A*«Jtj j^JJj Jj^-I 

. | liJJj JA p'l N 4 JJkjt 


YV 



^ ^-Je-1 d)l ld)£* 131 i i ^Cl* 4jl , iJlill Oyjj <5>>- Jl Jli 0 jIj 

<yj J JkM £->jJl J tl)j^ J 4*->y yU* Ol a-Lp cJ^i c 0^3 

^<Jl «—>^iJl OlijUil <J->13 L^a^-j J^>* ( aJL^JLII I &>Xb ^i>kaJ . ( aLSJlII 

• °>0 


JjSl' Ojiij 3i)U» 


* * > 

Jl—Jl J AjIyJl AjaA> £jb JUji (£jJl f.ljjJl Jp t/bf 4 (1)1 ^ aS^J- 1 (1)1 | dyjj JjjL 

<1)1 Jjull Jp d)^ : A-* Jy Jy IJu . C J^Nl Sjaijlj AjIyJl <Jai 4*l—ll Njl £-Lj Jl 

d)jy ^*1 I : djjj J*z+~tj . UjjU 4-)l Ji ujjull yi Ji^/l Jp a*LJ 1 ,Juai jjai 

a*LJI Jy (Juaidl ik* Jl J-*aj jl 4 a*I—1I ul&za £jL J-i 4 aJp jl ? vilta J 4*jUil 

Jp C-Jl ^)1 ilyll j\ 4 aI^-wi wbj-y Uaj I . A-* Jy^l Idajl IJUj . J^UajNl A-JLSsJl 
^Jaij jl aJp 4*1—11 ^k* f.ijjJi «u jl J-i*. Jl—Jl l-k* ( y i^l**** J^ < j ; kiT Jl 

.1 .. Jl aJp ^ki* l) 1 Jij 4 lyi 


yjfitf viliJbj . l^Agaj dl)3 J-* ^ki jl Jjull ^y z*i 4*1—* 4jl ^Ja* d)l <£j J J Id^P 

* 5jla*J1 4 Jy^j c)y^» 1$"* ^ 1 j • Jl-JI fr^f*|J?^ c^l*L*ll (»3 L^a» 1 ^y IA 4^1^-* 4 I—i-.- 

d)l f.lJLnjl Jp (—*5 SiJL^ 4*l—> ly* cJwai> ( JSj 4 C->1*1—ll ^ 

d)l aJp J^l A*l—> o3| ^ 4 . 4-L (^Ul -,^*"ll Jl jJLull 5 j^\*a ^jA d)l J^ 

(.ljuil t)[: Jl^l iJiP j>Uj La _tiJLily li^j 4 JjNl y Jai* l^lsAi ON 4 1 ... jV 4 l^xUi 

|JUj jyjjj 4 *An* tlyjaS^j (jyljJl Jjl 4*1—> iy-j f-U) (3*>UajNl 4 J aaj wUp 

Dyj} 4 *iU3 J-i 4 ^j-xJ . < ^yaiLJl 1 .JLa <Jl£ » 4 JlJ-Jl Ji^ lj> J^j . dUl 

* t t i.Il*l l 4 -*(La* J? ju 

.\x\ j^W.cj\ -.Oyj 3V ' ■ J , - rv ^ 



TA 



4JUI1 djuj Uj\aa 


■" /Ufcl it ) ; J yu ljk£jt i I JL- SlbJLJl jl Ijjl «.j)a;.»^ ( J S >-I 0] I 
< ( « # -* 

. If. Ol A. jas ~o t asp^j V^ 4 J 5 ^ f ^ 4 ®jw^ a#L~* cJUil ^ 3U>J~Jl 

^Jp c-Jijw* <JjVl ^ C^-f Uj t IfiP <Uaa 7 ^J! AiLAl Vjl ^Jxoj jl ax * &a> liJJi 

Vi <3^*V c } ^v^-t ^ ^ (3^*V ^ cM (j-* w* ^ bjp 

• • yi J(^rf AjaiJI 5jiU> 4 ^ ^ c^»b U 

* * * * * 

JL* Om 5iLw* fUl *U*Jl JA NjLi ? JjN.i AaSjU* Ijbr <JtJ iJlill j^Jj Aijil* 01 c£/ 

. Ojjjil* A#L*JT 4 ^ Oj^a^ iiL-X Aa[a\ JiaJ ^Aj olijJLJlj 4 ,$UJJ u^O J~>-T ^ 

* m * ~~ 

li y^ 4 L»*jpl^< 4 Cjy.^ Ai»j 0 ^ d^ >* >Xa*i»w ^V>~^ 0 | 

. <—<4 fl >ira<»l[l ^jA 

a£* j^-\ ^P L iAj^JtA ^J^V* ^^Jmj (JjliS; V*| • V^Lx* ijf* A aJL- H ^- A_*jl_iil Oy*lj AJjLji* 

JajyJi» 4 JI jj&j ^Jji iijUll oJl* O^jj l/V^ |» |iT . aJj£L*JI ^feldl ^ 5JLJL-5^ 

* « 

. A#»Xfc .iS j>*xj |»f— « J aJI^z* 


aiiisii 0 ^ aijU. 

dj^i ^Uii f 0 V jJaj ol AJ^jC V . ol Ai^jC N |» yj l Oj I 

• « * * * 
y*j ^Jlj oNlj , Jp Jlj . j\j*s**\j U5^L- jl Jtj*. w#b Ul 

# * * t t 

liwy OK^ lili . b-l^ liwy 4 aUJ. aj! 4 ^ 4 £-«^j . *jy* 

A^f IaUj^.1 ^Jl aJo^JUI jl Ixj. d\^t \jjj^aj Aji^- 4 ^ ( j5^L^ JbV |»f*JI,Q|. aJ U5^L> Oj^t ^ 

<1)1 AJLXjC Nj U5^La» |*-f««Jl tijpH . aJo^- AjI 4 J &J?*X* j^So ^ |»f*Ji OU ^ 



n 





4 I f Ol i j£ J i bUiy <^iJl ^wJt-1 Ol <J][ Oy*j Joj C-iij Ol kill Oi . ( jJaj 
Olj ^Ua* A—^ ^|<v«Js“l 0) <jp j&i Oyi) Ol j> *1^ Ol <-r~£ 

# # A# 

. 4-j LTL- aiU U-jsy* |t>— jH Js^- 1 bU . aJp tiJJi aJx Lc 01 <-r£ aj! 1JL* 

5I *Af*£** I O^ JaAlb ^-f*l • |»^<*Db 1 jly+0J ^ 6<Xb Oj^jj «-D1jL*p1 0^\^m*J1 
Oyiii* -b N ^1 . j^-*^Ul <Jp £?Ja^ \c* oljviillj oU^iaoNl jUl j^-JO Jli If 4 

. Ab*5 <^OJl ^Ojil {£ ^jA *jy*0 (£ ^-Jrl Ol O^iij £• 

l»I—*Jl j^,1^2 i_ » >^ J L* aT^^- 1 a^a^T ^>jcj Ol <J^J L»* c.,.ljbj 1 -L^a^ 

Ji^JLll O^I^Laj I. JUbLiil Q^JaJuL (^OJl ^jdjj-Mail jy <—jI^A-1 |*JUj bjj ? -LpO Jf £*ly 

4 A*u«]aJl j>0 Oj^j J*L~J • aT^Ij j>%+* £^Ljail -Liyj ^JbcJl IJLj-; JL>-1 ycJLo N <*L~+£ 

. Ajaj jtt jl 4 ^^---Jl jti 4 ^1 jl 


# I ^ f # J I # « 

OyO oUjlji 4 ^P Ajy*- j! Aj Jl) O^J 1 *1^1 jA*** • l*bj- A ♦ $ 4 Oy^j jl^^l 0^ ^Jb»*jl ^*0* -La) 

. Ji>dl lk*j S^I^Nl JIT 4 iJJi ^ 1^ 4 jt iijl^Nl y* v j^| otr . ^^ill 


Oyjj J^ 1 <J jiwjl iJjlrf 

ajT JbO ^ 4 wlij . \-fjzjyu JjU- ^jl i-^-fr 4 Oyo ^ 1 

Ulj . Oy»j 3Uj jilp iu jy. JOu 1-U <jbT . l*U- oN jU£j olijUil a.u 4 ( physica ) 
Uy-f <3^1 IJub . L>- ^ Oy>j or or Oyj‘Nl jv J-U-l 01 ja j)Ju Jp 

. Ja-N J-^ai J JljJrl lJUfc Jpf- <-^y u) ^JU-J jx ^ lc* /' Jl^ 

? ^ Ajjl j+JUm I Oli AiUjiaJl I )-L>- Af-Liv 4 Ay s fll (Jjl^i 

Ijbr j\iA»i)L* Ol LTpl bl Ol Oy*j oUjLa 4 Ol ^--jl ^ ^ 

^Jdll OUjJlj 01^11 4 ^l~jNl 3j& <wal)l ^bA4j . Oy>j ^IjT^U^N 

. j>^i ^>y <j* frl^l ^ ^i-1 

Vr^ °^. *H-^ o 4 • ^yi> 


^ co o o C3 o 






^VM-JadL L5" bl Lc jliLo gjlfOUl ^JUl) jwv* illy* jl liJJi i ! _Ja-*J 

JUjNL c^L^ai 0! il-Ji N jL*jJI jl oi&i^ i ^lai J lJj 

^ 5j\i ji jl£il 6Zyi£ At\W** ^Ul LS" bl b£J . IjoI aJLwJI dJi> (_Juiy ^ bl l*« U^4 

I I JLXPj ) . JOy U jJLiL djyw> Aajai JT Ja>*J e-A^J jj^ ^yJidl J jl JjJLp ^.]a:.~> 

d3jJb£ 4^1*1 gdl ajLJJ jS/ c Aj jji jbJl <jIj-' a]ojj Jl j JjJI JnA> | c jjeuMji UjJ 
. t5L*Jl 5JL* Jp ^£jl UUj . Aj[^ N U J|j Jby U jJUj ijp+P ^JaA Jl ^...aT jl ^^jCj 

i-JWasj N l^-’N aSJJ 4 jU Ub Jpj . ajIj.' N U Jl l^ U** **# cr^J jbjJl J Ljajl iijd^ l^l 
c U**AS" jb^JL£ <JL*Jl aaL*w*j ^j*AJl j^jJIa . SijJL^I aaULI ^JaiJ *UaJI ^ j^P A^j *JU 

. ijl^ ^ U Jl I* aJI^*| j^jPj 

J y.w J-^-l Ol L$j* O' ^«Ja«14»» ala>«JL*Jlj J*>j Jp lf«— a> A^*^-i Lia» 1 > bl I 

iiJUL . dU^xJL*Jlj j>JL) $yX£- jaj (£y* J-^l ^jA i ^a*a j jjlj aaImJlIa . sLi^xbJl 

. olillj JjNl i Jvijlill bl^ 

*iUp U_.iJLb <jj 01 J,~JI j+j . -uTUl ^^Jl jU iillill iijUll Ul i 

4ji<*jll aJlU (1)1 . a5*J>Jl) ^^»JI JL) ^ t -kr 1 (J| I jy*> Jw*j jl 

(J^ 5jAv*Jl Olj\i3l ^ jiP *Js> (Jl Ua>I j£s u9jy* 4^1 

^ . * * 

SJU^uU oUo>JJI Jjli; dJL>*lj JSo Si yi« 4j jj yjoU aJaJal \jJL>*l bU . Ulic SJU^s^ 4 I *~-*j <baJ I 

• < <ij|/^-l |^-JI ^r*~ J-^ly 4 tJi •jl^ (1/* </jL^-' (J^ 

l«XA li b*; (1)IT ^J AjI Oi^i (^*^ • lj^)fl«<*jl £P*>- Cw^ -Xil 

- « ^ # 

(J| »~a:ll d)Lx*l <-w?y t ^1 ^Jp J UaJ 1^*1 j*Pj c ULc 4jO* A->^>*a- j| . 

. aA^ N U Jl j+s~5 jl N iiU/Vl oLUp jl Jp (iJLi d)^ <m jiii bS^i . Ajlf* N U 

J^sdll ^ ^ j , b » 7 4 Abaly^l <-J\c2— Jl fjf a L J^T ( | » p - ' l ^ijj 4 tl^^J 

J ^Vjl Oj-its-JI If. (^^! ^1 x^aJI 5jyj j* j*£j bJp 

. AjU JT (J bj-P ^Ul Jc jy &ll ^ N iJlP Jl 4 ^>J“I J 4 • ijl4jjl obi 









q 
> 1 


/ „y 

_.br\l 

cr> o C3 o s 


L 


r\ 





. iiUVl oULp J JU^I jp ^ ^ V 3>l ^ ^ JWVl oli IJu JPJ 

• gj>~ 0* sliij J Ic jl 4 ^ Ip ^iJl J^>- 4 d^j yU-*jl oU JLoi 

^•AP ( v^* | AP y «, d 4 ) jl Js>»2> jl £jA Ja£ ^<>J S ***** 1 ^ (Jj?*Jl £j^ 

<-)^l U^*** • ^3***^ 1*^“* O* (•‘■^S* J 1*^1 £*!*** <■)! c£ s ^ ^ !■*>! |*Pj 4 AJj^**Jl jy^Jl ^y* t^V* ^ 

. I LSJL4 ) y£jf <ii3i jb ibupNb 

Jb 4^-iIlj «j4i 4^-bll cyLiJl ^yjyiJl 4 j\^yjA*yji* Ol klil*. ^ ^ Y *\ flp jlf^l J 4 VI lj> 

| ^ 0 0 

i-«S*-}OI 1^ ^jyjjU lj-* jl . %«* Ja- Jp OK" Oyjj jt iijjl t IJl* *JLp Jp Jyi ijJbf JU* lp» 

H " 1 * Ob dyjj (J\j jS "ji ( UIp If uncertainty ^ J*) indeterminism 

i*L*P 01 £jyjil* jjj JU) . | B^aO* a ...i’. oij)l ^ 0_^i Olj taJlP ( J_>u1j ji N 

jl %-Ip < b£) . V U Jl aS>IJ-U J-^ly- 01 U 2*5 ^ « LUi Ip-jU (T « J-^Jt 

jyiJl y A-**L*I oUjaaijl dJu jl . 0&~ t»^4 dJL^yU JT J QbjaJiu J>*Jb Li**jbf jl 4 ^>-1 

A 4 

jb jj y^aP i>wiyi AlfliJl 3j>jiil -l5"y 4 jyjj £0>*J~ Ojl&l (j 4 jJa-^jl jl^ . SJbjJrl y^^-tdl 
^4-A* jl^ dJbJbj . jl^ilj jb»jil fr~A> i-4*l Vj 4^i jl^JU-Vl | LjJL> 1 ^Ji 4^il-^l -L^jl 
^ <iP Jj-Kj |i . «^ ljll ^4 c ■ <> ^1 b>»^ jy**i 

4j 1 jj Ijl>-Ij IjLm> 4 bjl j*sl**\ ^>L^>|y 4 ^J&* . AolJb LcU ^15" aS^-I C-J^ 45^-1 ^«JaA"l 


^1^-1 Jbl^ : Ijiu 

{jA ijibj . Lj jAJ ^lp ^i)l J'S>- cy^l 4 ^^\AA 4 ^jJ IjjJ jt***j\ J-d jjlJ 

^ly Af^-I jl JjJby jlj yljflJl <—^1^1 AjuJ^ij aS^^- 1 j^ I 3J-Jrl (\j jyill I jS> 

0& li^jkj . y-Jkj iL-jU^ ilj-i* xTlilb cjJlT S^LiJl jli 4 iL^yil l obayJI ) j4 5JLJL- 

^Jp ^b j*£idl ^ja jy> J^y < j^i ^ jr^lj ■ UiS^ A-#uJaii aS ^*1 ^4 jji>-l-Xii 

« « 

. AJU^Iyi* obiiy yi ^yb^l 

^P ojaAj £*&J>- ^il yJJ-jl a1>-I-L» cJ€ . Ouj all Af^J-b j4y yU--jl jK" 

^ % 4 0 4 

4 ^b *4 4 yi-i* «U . aAiI — -Jl — ^-T ^ja 4 jJa—jl 4 ^ 1 ; 4 ^ 4 C ^J Olf^~l oj>j . A g ^gJg 

jUoJ-l dbb«4 c.h* IJ>j . AyuJg j^P A £j>- jlsA^-l b tjjfz ^ll AUlll ijytili . ly U i ^ J-i ( dyftil ) 

aJLpj 4 a^*M iJ^ I oy I -k L w jl jbMai-l yp jl . l^Uaiil ^Upj yi <—-*-• If 4 y* 

0 0 0 0 

^i * A «> ^Jrl jbsA^I jl jjij . ^jy^l -^*^1^5 I Sjill ) ja^l.w ^ j*jl* * j jl Ijaol 

. JjjJaJl ^Jp jj^JI aJI>* ^il 4^ : ? m yJU- Jl 4jyJl iyo diiJbj Aj yJI ^ | Sjill I 



ljUJUJt J I U>-lj ^ J^Jl > Olj ^jUJlill iju JuJrl ^ ^ jk~*jl ^ 

01 . *x~^Ai ji UJt |t>i £jJb Ja«Ji oi* j^i otf* . i J^Ji i oij 

d/'i (^JJI < physis I y> t jk-jl *to** J t ether jySf! 4 >p ^u-t >aJ» 0 j£_ 

^J^l «U> Oljlj^kl Jl jilfl ■ -jl 0^ Ujj t 4ir S^lll ® ^r-J Jjyiil } IJUb Jlf . Ul (3 4i^-**l 

0 0 0 # ^ 

•Ajj 4j\j*]i9 jl I I j>^/l i*XA ^jp Ajl *X*5""Vl ^J«*^l 

jt*+ J! ^l^jl a!>-1j> ^>*1 jl . 1 ? 4pl#jul ^jLj^ ^jJl aiL> c«»lai*l 

. Jlfj 4iUI ^ <L<uJaJl otf^i-1 <j Jb^jj ll IJLiiJ 

Jbj . jjj^aP (ju^L>- J^yJU i l OtT . (j^u-Jl cJ>Vl JL* Jjidl Lo (J jlisi'b/l dJlA O^L>- Jlu] 

LI IjjJ jl&Nl ^ a-*1^1j A-i Jj>*jJI aJU-j JjLs 0l < J-i Ijlkj^U jJUll ^k>l 

01^ . 4.«i» g; I» iSf^-l jl jl >jt 0j^ tjlyij 01 pJUJi JW-j 0L£ ^jA <1 )j£j JjJLp . ^J-^ii 5^-Utf cJl^ 

# # # - » « 
l^Jxo 01 ^JLp OlT . Ujaj- A^J-I Jj*J ^-->jl4 LJJij 1 jaa>o 0l ^-^Lp 

jw 01 1 L* OLi 0 ^ . aS" j^-\ olijliil (jtJJj Iji£ 01 OjJUaSj l_^>^i ^ tui 

JjU v 01 

* * # ^ 

. l^jJj <J ld^ ^)li V 01 k/ij Uj-s^y Ujlp A Aktu \^>S . l^Jj 

U>JL^ oVcJlSi iiili JJ U1 . yLp ^*-bJl 0 ^a) 1 J Nl v^Jb^ |i oliLiy^Vl aJu 01 
J ^u Jp pW £J3 Jl > 01 Oil j£s. ip» y>-v ullp of Jp sr>t jj^ ji 

4 V L>U1 Jlji L* <iJJi . isy^JL* ^J-^Jl l»iA ^jl Jjj . oJU-tfy \ C P Ja^Jtyjl JL^l^jl j*A& 

. JUv l^jU (l tf>l 


rr 



. ii% Sut« SU? 
jii\ 4 f'jj t» Ja ^ JT 
^ (*J*i 

Pink Floyd 


Jtell J-aaJI 


£jt x*\J\ 



t OljJUl ii^U- C-jJj JLal . Ja—i*JI X^\J\ j^e- Jjl>- 

jr c^J . >~ji ^ ^ jLL* ja f\ypr\ Jai jjbsL- V a jviw* 0 \p~^- 

« * t m 

<j 5 jujl>- obiJ (iii-ijj . i S-UkLiii ^J-L^dJ aLU t i U-O i i jl ^JJU^dJ ^a£- pw*^- 

Cotf 01 ja 0 £j . JiiJi ji Jjb£ Luj t L ^a>«jidl 

^ jLwNl i«Pj J^>- p-^li ilJLJl^w* j^JaJ A*Jla>* (iJLli O&J . aS^J- 1 pip jl iJL;l£Lll pip 

* 

* * 0 

ja jyw* i-lw villi IJb Jj>j . ^Ip Alwujb oJjy $.1^- U. IJ ^X j*P 5O-J^ 

^iilx-j yjyj OSj . iii p p »« a >i Ijjij bj^jl ^ Oi^ i ~i—^1 —%«La31 

. iiji 4 JU-dL-jl U Jp a ^£aj ^ -Xaj ^ ^jawj *U-j . O 

U>l5i Jp c-iij Nl Li aJ\ ^jbi 1/ JUi Jl Jtf C-^ Id I : Jli Jij 

. i ^JhiJi Uil ^ap l jl JijJ Jjhj . I U3Lp 


Jj>*a ^juS^ <^djli iJ>«~^l *Xa» . | ^i L*Jl I _> -bJj>- Obcl jJj lJUXAj 

Ol <J* cjidJ Jjj— £a djiS" ^Jl ^b^SOl 

. ja j^)aa 


0 0 

jjil^l frU-UJi C)^ 

oJL/fc Jl^j Uj . ^lil ^jP pJUJt J o2 jLJl 5jj-*aJl ^JlU olio Ua . ^jLoll jJadlj JLaJI 

. t iJu-Vl £a t ixli Sj^aJi 


t 4_jPjl)l a«^ a . H oi> ^ 

L?jyJU)j 0^ . ys<ap ^ 5JL>- <Ju 4jl . iiJ^I iijJb-1 L jujy l 

^Jl JLii; JJ ciJ^- yjl \+*^u jl\ oNNl CJIT . oNNl I^Xij 0^1 jyu^L, 

<?*ja c- ijas? UL^ pJUil . AJ <«L*I ^yAS^j IjLd Anj.jali JOu ^1 . 4w ;; )all ly^cu*» 

Ol» jk^> ^ j* (£j_ 0^ tlr^ ^ -2*j^ '^~* r y~ C& / * e r J 

yW2>' OlipAlJ LjL-^J jl <uLi Jd>*dl jb jA*yl ^i^' 

. ^ j^jLJUxSsj \a 


4JjaJ \f i ^>Lyi JJUlil . Jj^p^/l (.[aJj Zj LJ U Jp oiy? APJb A-d JjUil ii> JlT 

i£J>~^ Ajjlyil^l <ixdj ^ jaS~*A i£'j£-\ jb iiibaJl S^aJI . <j \*yjA \jLd (, ^J| 

X « I 

Ip/ Ip^>-I Leibnitz jl bfjjd Iaa . jv-IJLkJI aJ^L* 

I f X 

jl £yiJ! 1-U OLi* OiT . i JOaUdt ^b*J-l i <p-j Ipy t A4 J l jr ^-^! oli oL^b^Jl 


ro 






(j 4---L-I Oy^jjJl d-Ub . ^Jil Nj j$S"t ^ t AJiyrI £^y*»P- la-wall; <^jL~j I ^J^ll • jl <Sji 
. a*-L i t» jl^V^L jfcT . O yAAA ai dJLb <j JLs^y ^ (i . a£ji£ai 

Jaui>L> i <p^Jb aL&I tl-br- <^l 4 ^liJ^Vlj . a]oa>%^ i SjU. 1 ^1 t aJLSnJI . J^U^-Nl ,jyjy oLiui 

a}oa>%X» iiljaJl . Ijaol \^-£j>- oLaL^Ij ^Jj t ^jJl tL-XNI Olpy~- U3» V jl J?t Ijaol 

. JS* Y, jtsi V _ ^ ^ t UY 01. W 

. ^ ^a ll <Juli aJpLmj 4 4jU#y ^ t tlj^yiJI Ip ^--^1 viJJJbj 

f « f f ^ * 

AjUJl c |«^i l jl \ . 3-Uim <5y»- Ajl jl jJLJI jU-j -brj U>» tl^-^l »JLa ^ja 

AlJj . J?jJb 0y>w* y»M J JajJLJl 0y>w*J . ioLuJ 5y>»-£Jl Amlj.5 <J^>- ^jA jl ^ 

. l^Jtp ,j\ilyiJl uJULJ < jJflj ^A-ff JxwaJL cJ>yu jl U ^ ^>- 4 iSyA-l ^jjiljS <3*j y*Jj jLJLU-Jl 

^yalyil ^Jp 1$jLpI ^ L^iSsJ . ^ UJI I jjb SJtfLJI LLJl ^yJlyijl Oyl^ oJfeT 

ii^L^P ill l*Jl ^--^al . -ilL> ^feT ^ L* .X*ay -L^alyJl $ ljj ^yj_*lo JL-^IyJI ! ^i>- 

CjfcT . l^li U,yJoJl J^jcj i JoJ^r- jlj l*Jly!-l jl ill L . iia^jai* ajLL^S" 

•ill^ jl dLfNl l«i^ jl Sj^li ajLLH ilNl c-j^ ! ji^Lill /jA c r ..j.>^p Liij O^ly 
^ Of^* O^J ^ i j-j»U-l oliaJ- vy a '~jka aJsJ- AjI JLaj c JNI J ; 4:.,»,ll jlSj . tly*W f.ly> 

• iijy? Oylj* aaJj5j ^jJl ^jI ^ jl ^ VI cjuv^yJl ^LjIj 

oJjk C.LJI o^U[j . jjp[^-\ oli^y ^Lr^" ^i 0^ O^L jl <iiii 

O'iljU. J I ^\ >ldI * £*- 1^ . IWJ Ow.^1 Oa^J' i/ljilj il'j^ 1 (> ^ 

0 §. 

ii-Jj ^j?LLlj aLv<? I j Ljajl J-jii—II jlTj . 5 j*r+«~A) AaJj ^j?loLL a 1—s^ L ^i»Lll jlS^ . 
g * * 
iJyUll j+q£- ^--^»l £*-L)l jyill JyL>- • v’^-^l l-V: J £ L& . iy^i-vAj 

. iiy^ll ajL2±\ 

C~ilJaul . AjCJLoll -jA (.^^j jJUi Ajj*La 5 JUJL?^ oJ laj j^au Col-b yjLsP ^*LJl jyill Ajl^ ^aj 

^ly/yi jl ; L^l) \jl- 5» A-^Jl^-ilSjj-^Jl jl c-3Li%iS^I L^NjI oLiJ . ijA iylaJl o-Lfc 

t t $ * * 

{ jt' j^LaJI fjjail jljll jl aJW! ^LiJj . 1^- <1 yjt> AjI ^1 A>-1>- yt.;;T AojjaJl 

Aojljjb\l A^OlSLlI iSyA-L j^JCj jl ^ t ^Ly^^Jl ^L-^ail t ^jox^lilo A!Lja> O^L* A|l 

. i^lll oJUb yj? 

^-^Jl t^JLil^y IJb Sjl^lj c^jal) i„. ,-a^JI liyLJI cJ^LLiS^Ij 3Jb-\Jr*l aJLL>^i)I ^j^I A-!-* £*J 
jyyJ^All jyiJl ^ftj a w > tUl^ll »lJ^ijl . Oliy^il y^P Ajjsjl AA^yL ULi C-^j 

. ^Ul Jp LiU ^1 JLjLSL. JJil 

. c aaIUjJI I -j ^jJyJ p^w?j ^-*11 JJ^I ytJI *lA3i 1*^ -Ail 


rv 




: jijj 4i)Up 

Oj*i\ . Ja*JI aaJUaJL yiyj p-*Lo jjA]! vi-iiJji y* A>-lj Jjl NjaJ jlS^ 

®-Xa 0^" c ji Uil jS^p <3 b)^^T V Ad ^ v— aS"” UAiP 4 ji^S* ^oLJl 

4z+*j*)l ~xi i y*isp dJliJi Ojill ^ 4 ^L-S" - ! ^j-^-XiJl iS& . jy*j S^aII 

iJli« oS"p- iJ j>cj jlj |l Lil^Sp j ^aj Ol ^L-l Jp ^JLj £• Apw-ll 

. a*~a^J 1 ( ji~iai]l ^[£ y* fl-XP*Al aIjI# { jPj*i (iiih <JjaJ 1 OlS - * 1 -Xa ^^Pj . <J_p“ 

* * * 

0& Ujj . asS^L* c...<«»« 3 b)b y~^ <3 <Jj^ aL*p yjjij^ j£J ^ o ^ i ^Ip (Jj 

* # 

jyj <1)1 <l)ji 13 a jA Adj . lA>- ^a—Id (iiJ3 4 jL 5^ Jl dbo ^JLJl jA 4*-\j S a$\ yA Adp 1 - 

* 

. U^p dLi>\ 1 

- * 

I*paJ Ai* 1 d^dpLl aLi>aJI <«^L*^IaL 1 j^p ^Llaj Xii^ Aaj l*I p ^Ap y^y.^ j+s*** 1 ^ ^aJI 
0 0 0 

vliijf ^ aILp! jJli JjNl o yjyj^ (S^j <• y* oLuj-* J3 >j 4 \ ©tT flp <3 j . asj^ ii> 

De Revolutionbus : <JU1 OlpJl I Jut jlT . cpLT <3 

Jp 4 <»aj jlT (^iil SLJ dU »\j Aij 4 (^ aj^V^N o\£h\ o\>p") Orbitum Caelestium 

cl~J t*j 4 f^jyjy i^JL* <j ipL^Jl 13 a ^JtJ . <L> w .« A l aJjA^JI y* jj>*iU Av?liLl 4 jL*- 1 4 ^Jaj t* 
. flp Ai^^C J|^ ctJ^i -X<u -X >“1 OjJ ^ij 4 A-S^JjJl^Ji 4 ..m, ,; < k JI ASa d)l 

flp -X)j ^«xJ^ <> ^-Xa - t^Ldl y>y-j ^ J. Bruno ^Xri d)K^ 

Jj-Xj 1*3^ ^A c r ».x ) i jl d^^xi CJlS^ . yjjijS* AjJ aj y£ IjL^ Jj 4 > O t A 

4 ^>\ t ? 0^ tijyjj . jjjjj ^iiJ 5j>-L-» jJLj Up- 

< 1 )^ 5^^* d)l^ , IfJLp j3^3 (3y-**j 1 4 ^ L*-Up 

. | Uwpw? dJbbpl t* 4 i-^AA Ui ^3 j£\j 4 iipc> 

* « * 

Jw Sjj£> 4 J* Ob |i |^p 4 A ^^t Jl Ot^laJll ^ 1 ^iS" jjjyJ JL>- ji>- -XaJ 

Nl A> jl^ Uj . 4^^>-1 ^Jp dip- 4 ^|jJ . U^»jl ^jjU L>jl 4 ^ 1 ^ A..^,^ A^jji> (Jj . 

. \ *\ * • ^lp (3 jA^3^ aJU dlj l* (1)1 

l*ipj ajJj u-wj . Ulil <J ^ ©V\ flp 4 JLS" ^^JIajj 4 yyd> aaJL^p (XJ13 -Xij 

^ a^LjI JM>- y*) . Brahe ^y^y. y^ ^^Sy^-xJI ^S^UU >xp\ J^p xUaII 

( * * 
^-X>-- (jl d«U j *\i Adi . Ajj^-*Jl i> jy|p 4 j^\j ^^JuisSS - "! 

* * 

^1 dJbA^- d^Jai oLu La /pj . aJ^xJI aJUi)! a-j^U-I a^ j^-\ <sJly c_3Lx5^N ^-L-IS" ^ 

. ASp^lii f.LANl Ipi |tJalA ii*)Lp aJLLa iJl A-i 4 ^y d 4 4 ^^ Uil 
dAf* ^Lp^jVl (Jjl-J OK"* . diLp^l ^ vA-’LA^IjjJ^ ^A>*JU*l yA (Jjl O/o d)l b)^ 

ta 



44 0 0 

ji oL->b<j y>jial\ . ^^pVI <_£jJ jiji^ jj-> <**jUi 

C-jljljvfcl 4 Vi* 4 Lia***jil . o«X>-j ^j^b^Ji jv-^'A^b j]a.*jl ^lj . .^L^Vl 

. AJt-->bj j^puJ ^>*1 f.^i» A>-i^-b j*~* 4 ~~-*-> ji ^>~ iJL* . <+J?\jj 

<L>JJ 4jiv*lp 4_~w 4 > \ ^ flp 4 jia*>i Ji C& . iiJUjJl £>ij OjI^vj^ ^-Jyiii jiS^ 

t « * j t # 

4 *}y c_,»~.>- ( a 1 O^]a>- i-^ii jJLlj *b?i <jj . j£pj-**i bjiib ij dliJL* <i ^p <J ^LiJi 

oJliJl JLui . <++*-> y AliytC -Jbfciu 0^ U J_£j kii-i <j c^JjJi *-£y -tfj . c£jj 

iJijbj 4 <l>w» y J&\j Jb-lj ty iSy* (Ji . y ^£ili j'iS' <j ^ib U JS^ y <J >4 A^jJl 

4jy£}\ £*y • <J^pVi *b»Jtf ^i .>Ip l-X^jbj . | OjS^ bli 4 bl | \ y f.^JtJI 

. JUjI OjJaP- y%£-\ oJ^ IU>- ^*^1 • jy*^i y>P A>wi^Ji 

Ajb jteT ^^1 ^ A^b AS^ij^i <JV>" 

* I ' 

4j4^_>rn_>- <ji . ^>-L_IU~-i jlAjJi i JLA ji l_i) jQ^l •& . ^P ■■l—* > ~^i jl—AjJi $y?y 

^>i Vi 4 jJji ji J-i ji 4 liv» jjS^ ji JL*y <*£*y3 J--£i ji ^L^*b jir . A_Ja-*wj 

^yrj Vi . y>*Vi L^Jb-l ji-iojij ij^jCJi ji ij^Aj . 4 _Jp ji^jJi ^.Jas^i V 

. aJo-j ^ydJ Vj Ajj^sll 

jy^ij • jy^i J-^i Oii 4j>-^U . jvilJi | Jsj\ lii | . *jy £ii I l»i I 

jSLaJl ^L-i oJpIaJI dJLA CJiT . ^jj yJ <CLw» dJpii ^«ii IJ^Jbj . dly-j f .^il 

JU V . jv^aiJlj ^JJj>tiil Ojl^j^ Jij ^ 4 ^Jp ^«—-XT ^jJi A^wyiii ^jlJlil cJij L*J . ^aja^li 

. ^ j tn^JwJi 4—-S^i^^ji jljjjlj 4^-w* ji| ^ V^ 4-ji-wwoi 

AJyJsJl ^^aip ^ Vi JT ^p ^^CL-J |i Uii J <;^iaj frU aSj yr aJjUo: 

J^- jr 4 ^ U13 ystjij£ Jylij (J*»- . S^lli jLpJb ji^ainJi jii> jif . 

0 4 

<j U^'i-iJ jl5jjv» jl:;.i^ C-^-Ux^ai iili . AiJJx- jS> 4 A :; ^. i 4jjj a^J -1 C-j£" . jJa-^ji i^iaJ 
ji ^Jai»w L*^« V^" j| ? ^Ji Uf-i ? AJlla^i 0^3 L^-li 4 j>iJi 

<J ^laJ <4^j 5JL-A1 ji ^Jp { j^j^i ji jiT Oj1^j 3 4 <jJlll ^>^Vl 

J 4>Ufij l5 (Jy^l\ iiuLJl j? kJum JT ^iUa ji ilJDi . (Jy- V) <*--*^Jij <^Lm JT A^yv 

(J^>- a 5^>«i* J-Lj ji ^M^«_«lJJ uJJi ji^p ^Jpj . AJlS^l j3i*J y <JwJLo ji j£>- 

. ^ ^ t ji A^>w» ^jVl ji ji 4 ^/^jVi 

aj v jtr — o i&sjf — jVi ^u^uii jUWi *vja y 

aJ^-a* JOu i AjWjjalt l|i^*V 1^15^ frL^VJ AiJJaii aS^^I j| . ISyJJ JUJJL>* 4 -^— ^P jL~>»Jl 

jiS" i ^jLw?yJi ^jp g.Laz>^Vi Vj . f.LJi»Vi a5^>- 4,..^ aJLw* ^jp c-ii^" 4 r jl^>»S^ 

^j-^u*- iiv^p jr 4 Ljxi jj v jtr . ^-i^Ji aI^j ^i^iSi ji jj v 



’ j ^y****!^! <3 ^UaJI ^-U OK^ . ASb^b aj^l^JI ^w?^ ii <ify^ ^ jji- 

. G.Galileo <LJ^ 4 **! OK". ^ UJU J ^: J ^^£a 1I 5y b ^yP Jy 


*l^1j i£ 

J—^U 4 £^\>-l ^jJl aJ| . U«jX^4 JjIjJI ^SycH ^_JL_JLp oK^ 

i£ OK" • ^4^* tbjUJl <j JLplji j»jji ^>- Jly U ^J\ ^ylyJaJl 4 JJL>cJl^ 

. Jy~£ll a,Ul x^t J* J*Jji x^il J^u-I j Ju* pkjl JiLi^ri Ji> Jp 

a****u ljuJflj ^11 Kj\j djL ^-1 ^ -L^l^i! »., ^ji 4 ^ ^\ OK^ 

* t- t- . 4 — 

4^1 A>»jj (j jy\J <^l -L^ljJl jybaJ- Oy>2 ji t- U L Ua JL^ll OK^ 4 y*0 Jr* 1 *-! • -^b^ 

*>» J >' <w>*^ J\P LjIbIaLm* jl ^ |1 ^ ^ |^]xi L?y*^ ( 4 X^J 

(iiJjf Ul Jjyill J J>- OljJ-i lj-'l ^yu ^ 4^ji-\ 4 «jy Up aJjJ**JlI 

. V— is > Ol^jJI ^ I J>UI JJL-J ^ U JiiM V! 

^]1 4^j^- 1 <_J*Li^S""1 aJjI^ ^S"U lx^_>- 4 ^JLJIp t <A>I <J-U ^1 

0^ JL>0 Jb ^Jp Ja£: aJLp 4 i5^>Ji jJ-UcJl ^1 4 OK" . yU-jl UJb 

^jA 3 yip AajL-JI £-Lj j£, ^1 yAj 4 ^15 -Uf . JjwU“i ^y* lx>-lj ^JLJIp (Jy^J . tilli 

* * 

. L >j I jo 4JJ »X» Avm XT ^ ^UULi ^>~jU 3l^>~ j) t 4 o^^P 

jy4 q>;A>*xUj . jK^ ^ cJui>* ( J j Uj l^-'l Jk>- , !Ai 

UJl* 4 <JaJ fj****^! 4*~*J jjp 4 ^iUy UjtJi <-ja>“ ^ o^>w? 

. V l-l>-lj <JaJ JS" «.UI (J LjtJi If-. ^5? oUyJi iXP OK" I ULfcJL* 

you ^ 0| ? J^»iJl Uf. (iUi <L>J^z lili * i jJJIp JcUj Jj-Up 

. * t * * t * t- 

4 o^>—^ uy syyw? ij4*w \jl>-Ij 4 ^->-j1j Uo uu-i ^>-jU 

L/J! »> 4 ^UU jL^il IJu 4 j dJ ^i JA 3 . i JU jr ^ UU Jp ^bJl 3jjj Jte 
jU ^ jK^ . ^jil ^b-ll A5*b>“ J^Ux-1 jy>oc : <JI aJU^ Jjl Iju* _^-1JIp 
j\P ^ 4 A$b>“ JS" <*^ljjJ Aj j!j*& aL-^»j (jr 4 ^ • *^U \c* dXA ^ 0^ jJLJIp 

-U^J l^iyCUw ^Jl A-i$J Jj 4 c--5"b^^ 0 K" J>~ i—-IjjJ 3 JjJP Ol>. ^jaij jl 

0^ aJp O^i 4 U-L>-j SJUbLilU QyCJb ^jC jJJlp ^1 . ^^3 pUiNl \ZJ^j>~ 

* C ^ ^b* 5 ^^ 

js* 3jjaj l^iL 0^ <a l^>- l>-j 4 ^Ul Ujup 4 jJi JIp Ol A-jA-iJl UaaII ^^ : - 

pliopV iijjy js> 3JNl Ol a>*^. \fj2 *^3 . aJIa^3j aJL^ IjJUblJtj ^S" y^jaJI ^1 ^ aj^SLJLJ ) AjUy* 

t • 




*yry ^ jp aljw L»l)| I : . 1^ ^ yr* ^ V*^ 4 *jy& 

JL>-I <JjtiJ UJLP ^^^3 • j +J^\ ^U Ip -Xa 3 . | 3b^/l d j-ft ( jP ^ai»—• LpyJ?y* 

oUyiil 0^ I I ti 1 _j*A-31p U V— V ^ 4^ -LaL£*£ ^1 

. ( ? laiy jl ^az+*j N bli 4 U>- .*}La I * j[p*^ <J j*i -^bi ■ * uJIap <J 

<J <*^U-1 5-jJl ^-Nl y CJKj 4 a j**\ ^Ul Jl* jXJIp j| JUj y-\ <>\£o- 

• 0^**0 „ 

4 i£ y*-Nl ^jP S-iV l£^| } L j t» > - U-^l 4 !&U Ij^Uw* Ig^UI 4 jy&*b\ <j UIUj| 

4 ^ ^ 

cLfl <j ^jL—tT <1)1 ^Jp 4jy>oH a-i^ Cj^J^ ^ c 4jih£ Cj\jJs aJp gy-Jj 

r i-*.S/i jr oi ^ed ^jdt ^ jtTj. >-j Dtr f oi* 4^5 )i v' ifU i*i»^> 

^yaiU Ijjbj . JL>-i^ CJ>} ^U3l ^J-^i J-XaX ^jL-jJ CJ^ 4 Ifl JUfr j lfi-A>- 4 <>-ySk\ 

£^li ^1 ^sAS> Afiyrnj ^y-JcJ <1)1 -*j N ^JjbVl O^J <Jl* (^JlJl j^Umj\ *lp^l ^v*U- 

. ^Si\ ^Si\ JJ JJIU ^y~±\ 

u* *4^ l/’j* 4 j* 3 ^ <J**i ^ y^*' \y^> p-r^ d *V. |yrSi ^ i^ri^ 

j£-„ \jU-i ^JjuiJ kiJUl ? ^-IJIp Ij d-L* (iilUl^j jJjj l) 1 ^jai^J <Jp^ i l <3 l^Ui 4 ^jidJ 

dJL^ LeJjc ^U . ^LuSij y^*J^ tS** 33 bj-i c ij?y \£ *)l L>V . JjL-NI y£- ^jaw> 

* * « # • 
<iLt».lil ^-^“1 (J^jP-Xj ^jyf U—J lu$0 . (Jjjr y ^I* 4 L^SjI 4 ll»V . <w-NjpWl 

<->jljf <M«ii 4 J J^-J ^ JT y l) 1 ujf;^ . 4i)l 1^.41 > - ^jl oLa^-I OlSyA-l ^.jpNVl flJLft jJ 
oUKil aJl3 c& . ( 4w : .|all (jy’ly V 4 d\j-XALJ- Up 4 ^J-JIp U 4 cJ|^ . J^UlJI Ijla 

. ^JLKp ^31 (J ljju» 

«JUb CJK"* . 3JUwl>- j*JU)I <aj^ 1? ^Ul y ^JLHp jl ^ 

4 (J ^jIaJ 1 ^l^>- . aJL^Jy \y JL^lyl) JUill (^1 4 pJLJl i—»jU-C ^ixAj ii^laJI 

4 SbVb ijiJO ^*1 . yJh\ oUy ajJj ^ ilia ^ t ^LJIp »—jIJ y <>1^-1 (J 

Ujl>-^ yry^ N U ^Jp ^JLUp 51^1 SjJUL J-^iJ Jl £-Jai~J ^j 

oJ\^i iJltll (J Ul . i JJUJl 1 jjUo c-lp^Nl Uub Jju <J-W» Jl . <-^yj 

dyJsjU* 4 -—jaP -Xij . <>w»li <£j\J b S)l 4 ^iy>w jlt« <*yjajl 0yl5 < Jp JUyJU jJJIp 

. <t*U\ ^JJU- o^I-lc c. 1W Ji vu-iaJl cJ€_^\ 'Si 

<JLJL£-\ 4« j; hit ^Jp <yjyj ^i^ y /si ( j^J ^1 cyjl>«ill dJLft Jt* Jl llj^l j.l JIp 
N-Aj 4 Jj . <**-JaJl Sy***- ci^ |i 4-^J . <y)jb <AjI^ l)1 ^JUj jlSj . i5y>Jl3 

<aJ 5^I ^Jl oUyJLill viil; *&ySS ou« 3 aJI ^jylyiil S)\j‘m£'\ J 4 i^JL33 ^y* 

^ <L>--XJi Oiyjll J *iy ^Jp Ij^li ^JlJlp JlT ( JJ>»llL 4 jUJ 1 J*A>- . Uy-P ^jp 

yk be <3UaJti^ . aUI jjyly La..».:l' 4 ^JJIp ^ 4 JJL>*i3l . liiUs»ji 



. U>xJ4 A^jjPyS .jl t\j jyflil £-X>J UJi UU J <ip 

4j^kJl *lj>aJl JjJ* J* J>^ fl^iaaLU fLiJl jl£i Aij-XJ-i tbjyiJl JUS^-N fj*>Ol jUl Ul 

• (jUwl 4j Jl U ^JJij . AijjJ-l 

dJ4l£j.l Ajj) 

g. * « * 

jy j^l jl . luXJl JL^Jlj (^jL^4 JL^jJI U* ^jaj jl Jp Ij^U J>jJ jK"" 

X-^JJ ^IXz*1 ^jA L£4J l a «> t »> l l Jl ^ ^4^"^ J ^ $ dl l ( j^jXA 

Jjj . olg^xJl ^U31 UJi J LlX ^yuN 4 ijutJJl Jp j^aZA) Olj-iVl oJajj .. ^.5L^4 
^U1 j>Jl i.V J -> ^-Ul (JUJl Ui 4 J~iJ! lJUb ^ ^11 j^lj 4 1l.X; 11 JU^ll ^Ut 
I <J_jJ 4 oUl Xu J i l 4jLiLA4 <1>1 jtgS' ^UJl jjiJl Ajljb j 

<> S-*^ *£ tfj ^4^ J* U? 4 jL UJIUa Jlj.r eXjT <^j J V 01 

oiOjI l» XLiA4 ^jA j£. ol»l JU£ t UI^—> J*4 jl «.L-X* oUo*- <Jlyf *.0 jI ^ Jj£j Ja-^l 

. Ui u*4 

jy (Jjjili jli 4 oJbXnJl ^JLIIp c-*jUf (J j^sjOj <il y\ U ^>P Jjaj Jj jS"" 

Jp Jy^l XpLj OX>4 SxJ-I 4--j^>*iJIj UjaOjI JJL-^Jl jl j£* j+^ii t^jJl . ^yw? (jJlUl 
ol>wi^ ^lijil j£" . j+ ^ UJI 4_^?j J ^-L-l Jp \yuu jlj j6 *1 lj> ol 

(jyl^l l>v-s^l 4i cyL-J-lj aJLUuII <*-JLlil CJK^ . 3 -XjJL*- U^>1 ^^«U1 C->j Ji t^l-1 

(J (J—sd>- 4J <~j (JjlJaJlj Olw>bjJl (jy jKj . (JyjAl^ (jyJ jX>- 

. %Nill t LiS/l jkJ Jl djijH f { UJI \JU Jl ^jlk;! Oyiji tUJUJI ^\ J3 . sxop oVU 
OjL^jj aJjjU 4_^h >-4 J. U) 1 jKj . jL_—j\l ^jt 1^- oUIJii«l jyf l ^ 1<T ^JL-aJI oljjl c4^ 

fl X^ U JT jlT" . Z y »j9 Jl .JL^?1jJl jK*" . a^lil ^11|<3 A\a 4 AyLvwJLlJl 

• J>,jj J ** ^ 

j ^ yXJ i l aj\ z£" ^..^T <aJUj«JI <Aw* Jp aJUpI J -X*op 1 jl Xy 
# * . ^ 

Ujy 4 jio v‘ c^UxJI la> J 4ij . \ 1 AY j»U jxJ J <^JJlj 4 Principia 

S^jiil oXa X^P lx?r Up AjjI^ l^Nl 3^» . jJUJlj jlSviS/l ^ 

jjXj ^*11 ajCXP ^t.^T <i-ily JT jl ^iljJlj . UMxil UjSji-l <oJly Ja«:s««j jl f^UUo-l oXjyiJl 

^1 4 jl^ll^ jUjl jy^gtlS j)a 4&y>“\ 4 ^XJl 4 Ulp ^\Jl ^y^AA • 4jjl^*0**^/l 

JIJ*Jlj . j (j^aA* jyj JWI Js^* «1>I • j** (j^! 

. i (jUwl x^L ? (j^*jJJ y^U i : yk ^jjail 

i T 



(ibwl ^ £jJe- 

j i b * Ajl , 4jLio <JLaj ^ ^ Cj*J^ & \ y^yj (3-^"^ ^1 ^Jfl“ <*l 

# * * * > ( * t 
frLJ*l l bJU ^jJI l ^*j\ *b*' jl , J>~\ (^b A*^P AJ jjSo jl jjJ jl^-wL^b tyL-JJ Aj| 

# * i « 

IrJ ^lyr-^l oAA Aili£ f.bp - ! • Ipf^ frl^^l oJOb • ^ybAlJ A-blij <iyt\]l9 

« 

^4jtll 4S^>' jljji* t j'»Iai* 4* * *Jb . ^I>»La1 

. «^iLJIji lASobj t <j^l 

^yyJ V^=J * ^ l5^>w»[ JL~-b c jl£ll t tljaiJl jbJLj liUj 9 I y>-l NlJ** y*-T Apij 

^j»y~£- AjJ . j>-\ bbi» JyiaJb . j* If Iflj.Jalbj Uyi JJii Ajji t <d A^ly Nj jt-Aj »LjaiJl i ; ^U 

j * 

Xj^J; £yJ*ij . « t J-aJI j>* <■ ^ JjJ** • 5jjlSib JyUl ^p-i; 

Uufc jN ii J>CJ jj I I y^yJ y-£j I ? jil .ily>0 c-A-S"" (j^b * * <3^^ JlJ~J! tlJb 

jl y£ ^S UjL>y ^ iSybl yP oJyjl aJI>-j . cj Aa-J* iSyU . <LuaJ jl U JT 

If *& jy^j> *L*J>Nl jU c «jl>j AjUiJ ^iUJ! IAa <J JS*" iJy liU , ^jp ^j>^j 

i^fyfz JS"* . 1* C-jlS^ If Ul>- ^Jp A-ib jNl lyf^>> j^ . la ; jalb JjNl Jl> ^JjuiJ C-JlS*^ 

•3 J ifybl I ^>- » (3 L puw J Jp-biJ JSj . { Jam ^ Ija^j JpbtJ frLiNl ^yxj . JxJb 

♦ ^fbl 4^JSyi cpS^^jl ^P ilabiwT ^p v *jtJl jN ^ yw jtJl 5yl^ j£. . L^aj y^j 

^.. ? ^1) ^jNl lpjL*^> aJUII SjUaJI ja hL~j ( ^-Jrl j^ . gravity JJUfell l^l SyiJI aJUj 
% * * 
dJJi . 4byi*- ^UJI (j IpliJUl . <lla±!l Jj^ij ^yc7 ^L-^“Nl iSywi . a^J6 

• t 

( ^ ^-*3 ** a 1 aS^^I <3*^ b l ® • aIL*w cyLjtJl o J L^Jb 

* t, * 

jli t l^j^\ fj \yyJ y. r ^7 (5jlll jl ^jj . <ij\j+z*m\ JJaJ ^1 • ^ ^ ^ ^yyj S-^J 

■ LtL^j I jjik Ipjlw Jitl * « J l I i 1 . . -“V^ a]i^ b JT 1 i ^ 11 ^1 ^V^Aajl ljub 

'A- -jljab- oAP <Aaj^ . ^oLLmAI Jab-I pP ^l^pJL^b^ .^yO y-Sb^Jl ^! - « ■ *< ■ - » J 

. I 4-j OyI 5y jJJljb jl ^Jbu Sjy-^Jl dA^-j . ^ytUw* -k>- ^ M «yb ^Jp 

jl S (Jly*jl IAa ^yP y»yj . I ? ^|^.*iJl IAj-j C-»lf^b-l jpi) (3^ ^ 

jb tl-iliil (^yLii . ^y^l Ja< Ip! • A-ili 0««*> |*“^ ^^1 O«»lwab^JI jylyJ 

IpjLj (iJU jl ^AJI ^-Jr! <j >i; vibl ^#w IJukj . JaaI! jy ^jL*^ J^aJ! 

. ( uJL; JaAj b* 

UaJ ^.iJl ^ Jp . yj&\ jLw» ^ (J^J^I jl ! *>b^ I : eJlJaJl 

aJ^I* jN J-i»l frb^l <^bu j^iJl . J^ilb i^JJJlS^ y*^l ^ ^ C/J^ y»l^- b)y^Jj t ? ^y^J^I jb *** 



. I UjLw* J JUf 4 a^Lc U <31*0*1 as** 5^111 ^jA tlJLU. JJI 

. J-Ul Jjl>- ,j>* Srs£ Jfej <■ *V^" Jp** <31 

„ — * 

J*4 »j*;b ^'y x-ilT • i^'i^' i^x. iyst-Nl JS'j i Jl y* JT ^ <~^\yr {jyj X£> OB' 

. <u*jfrj CJ>j)l J JLapIj la.*J jJU ^1 UJl 

a * * * # 

aS^J- 1 C-j£" Ul . j>- y JJ>*lJ ^Ji 'Jijj 0^ Ja.«j |1 UJl jJLj JjI <$>• i y^S 

C—. .il^o ^JlII |£WM>«JLi OjLt^w^ U oIj aJ& Lu» 01«. i j^Sj 4 4 ..■*»*>!! Jp jji*Jl ^xjc <*>»-:* 
oi^*Nb oij otr L-p as^j-i oij a>«—i^ji ojluji Jp jli**j a^sMj^Ji jjl*j 

^ ^ 1 ^ 44 

. UjUo liyli £*J tfr J£j . <~>- J ^ Ol} . Jl 

^ UJl 1 ^p^«j>jc 4^iJjJ ftl^-Nl . Ijbr SJUJLp *1^1 <J o^l JUpI ^ UJl jJU AJtt a^>- 

Oy(y 0^ **5 U j>- 01 C.Ja^y lilj . UJl IJla gjU- tgy^ -U“j£ . +& 

(Iuji jtr. 4^' _ dj^i ji y_ j£ji os'. ip* J(u^- yJL*- j^NiviUiUi 

^iij j c^> ^it oYVi jr vuiTj. avt jrotr. aT 

* „ 

C-iJ U Aj-^lij Ai—ii OLiU OJJjjJ . jJjJ J*U- OJd (^jjl JUJbU ^-pjl !*i* £* AAA14 J*jJ ^AwJl 
^-l—I Jpj U^iS" ^liJi-iJI jiPj ^liji-ill ^ La)I Jl prjaj J ^UJl <^oJ UJL5» C-^w^l Ol 

• cfi*- j* *y?3j* J^u j£J N oiT 

IjjlS^il Ol t |i UJl IJU J IjLi jyu Ol JL>-1 l*Jij . ^»UiJ AsfwJ JjAl—ll 
(JjNl Ju« aJNI dJ> i auI ju 1 cJlUl jUJ . A^J^Jl aJNI djy*^ l* jl>* Jl j^jcj Ol <—*£ 

Vq^Jl lj> ^ ifrlj sL>jJ- j-iJl p[;lj ^U^l ^Jal^o -l>-l 

UJL- .ijU^ jj JT Otr . i>^ULJJ ft^5* iJji 4 ^>*1 • J<jk J-> J-^" 4 ^-iJl J/Vl 

. determinism 4-->-ill Uu c>^p jUJ . &\ j* J*i» 


<-L^\ *i\ 



tl 



jIaImaII j i W .J U . i l jlj . ^ A * • ^Ip ^l^>- 4 a*oo 4~ * *jjt apI i jj-/*> 

* # * * 
(w^-i^-l ^jiwj 3l>*J>j . A^jlj <j-j^l>-l j AjC£ 3ApUJl dJUb Oj^XAj o*W% 

« 

Jl t y LS J j vJJyJ . de Laplase V j:> jTjil : J-n JUw ^IIpj J^j 

Lcj Aj-^Lil d-l^j . $ * -»< ^ - <J d-LLc JTj ^bJI ^ 

. A^»sAJJ JT C-3 jAJJ . 3i_fl<^3t jT*i» ^p aJj>- d^lj^l <_fl */X> . jLj — A»Kj jvSjll 

0*^A>“ ^Ijj ^ S"-£? > " £r**l j* 1 JW c)£" 

I^JUJi k^jUji jlwil jwuiJ ^ df-ljl ,j0j*i Jo- ^ aiajj ai^Uoaj lijjw>» jr . c-^LJl AjiJ^ jLiu-l 

jJJj ^p pJ> Jo- UT Ajw^L- oLiJl jr . ^jl^-Jl jJL)l£il c-ijjwil ^aj^wJl 

jJjj IjJp jlkl ^Jl jJJj 4 *Ui jP HpUllS^aJl j j« vij jjJjJJU* 4 aj^jU-I \y*}\ 

4 ^IjJl djjja>- ^-Pj 4 j^l ^ (^jJl k—.*«.*Jl l«Xi a*PjL-iII A-Jbcill 3kX*U ^jA |»-PjlUi . Alliill ^*1 

. aJjT J^>“ ^ UJl iJlA <j V 

. 30^-lj a^>-^* ^p A^-lj jyl^Jii] ^jP-b t I^P A*i l> JTj 4 j^^JI I*xa jj 

f « « # 

<j 4 c-ijwJj 3yi)l ~Uf- ol o> y* dJJi (J dJLl^ L*j . a> Luj jV ^13 4 J*3 

# 1 « 

cJlS" tfil^ 4 a-aH a^I Vj . I^Ipj^-j L^wilj^j A^-jjjil Jj^ 4 3Jb-lj a u h w aJsuL 

. S^Jall L)l>w? 1^15^ 1^*1_J>-Ix* jl L*^i jl 

^ySJf^C vJjJUr . J^wiilj Ipi 4 Ai*^*p AJjjJ AjU^ aJF ^1 UJI jl 

: aJLII oUi S' \J\ . aAjJI ^ a>L^ 

<i5U- i—---^ U*LJI aJU- Jjwa 4 1^:1 jj-l—-! ( Jp 3UJl <Jl>- jyz*> jl 03^ I—JLp 
J UpIjJI £fywj iwJaJl ^11 ^jiil JT Jp jili Jip JLsr^ lili . 

jl Ij^U jj^—> ^JjoaJI IJlw jli — ^JJxJlj oL*jlwll d-lw ^|3 p l^o j£j 

dJLP JT . oljAil yw>l ^ UJl IJU j ^L->-S/l cJ6f - 3-X>-lj <ww » j jJL*-j 

. VtP f u! %‘L. 

<31^ JP- £T ^ 4 jy»VI fijjUi AS^—jl 4 AAljail Aj*J^-l OjIS^ 

OUI^JI jii f.ljjyiJl Jylj3 ^1 ^jJaiLl jlT . A^-JawJl aJVI dJjj gj! a*jz£\ oLJL»jJI 

A-aA-I S^iil <_3 L JU^ 5 ^1 ^_5 lyLj-i I ♦ ^> Aw-JaJl ^ A*!>Vl or . l^L^aP jV 4 l^ir 

jl 3jJ-l 33lj*AJ jl^L* \j-dl di> j JUj S^aJl dJu Jp J^p jl JyjOTj . 41 jJL>w- b* 4,. ? .rf cjr ^Jl 

. j#bJl ^jwjil j-^* js*^l (4^ > ' <J jUow^l jl^lyl-l 4-3 jI jl . 0 j^Jlj i— jA-I jl aJjjjjJI jl 

jl CJLi lil ^Jajuw dijl . ^Ijll j^* bjj? 4jjljjdlj jjy^lj c^bVlj oLi*>bpMl cJr 

Jl \j> m l* (^JJI o^SJl aJNI oJLb J^p ja Nl {J ~J A^ij ^jb^Jl IJub 4 5^1;^! j>- bLol dJL-^ p*jS ’ 



6-i-fc Jli U-Ly Ul . IajUM ^ V A* fr* I-La a^jLS" lJ>LlSvJL^I Jl^ . aajI^U Ji L-1 p 

. ^UJl IJuh o-lji J ^-L-'yi j>%>‘ J^LiJ cJlT LolU 4 jLJUJI 

j-. <awJ l dJJi g£Jl A>-j jJ 1 Jyfc . K » S^-l Silj^fl OJfef 

3j^ti fLj^AJl jl LC^ . ^Jj*iJl j^NAlJ I ^ ^ / ^;? ij^ylj t I 9 I-La ^-^j>xPjJ |1 ^yf t OiwK^lj 

jlill oLbj>- o£^>- ^1 c-^j^Jl ^jA l A-?L jyijl ^l^JaJl ^jA jJs iJbd JL?*- jwoiJ c.IUp| ^P 

# * 4. 

. c£^>-Vl fjJLJl <j c£JL£ b-i>3 pJL*Jl iJlfc £^>1 t Jaii ajwsj 3JaL*jjj ^jl*' 4 <JjJL-p <j 

. I g JLP 6 .L^aJI 4,**jLL* J^jl^ j».«*P ^J^liJl Jja!I J^A* JIS** 

* # 

ioll! JL c t ^**5"jL» (Jli >bA> . ^ j Jt%JI liy iU ^jlsJl j~~jsj a*Ip (j\jlyi ^p J^i>^ 

. c-L-iVl JT <j Ab*l^Jl AaL£I ^jaJI (Jii ^fljJl p-sr-U jyu JS"" jLj i ^Jedl -L>-jJl tU-jJl 

Jl 1 »AjI V Ajj^iil *£"j£-\ Jl ^**SjL* c£ji IJbb L^J * IaIj*^ ^Jp oyi iwJUc? IaJLPj 

Sy ^Jp <wJUcJ Jl jysiJall (^JL>-| 3^1 jV c aJUIaJI AA*JaJlj a* 5""L^-I AA«JaJl <j\j Jjl*u aJL*-P Jj>J 

dialectical <u^Lii ^ -L Aijy«ll t Aj^JaJl o-L* ^ * l?^ 5-*jl—5^ 

aS^J-Ij oj>IU J jJd\ ^ iy}\ JI oTjj (jj}\ t ^li!l jyli 1 j£ v^j t materialism 

. 3ja!I J^p </* Jlj 

man- ) *j\j*\ja <jJ*-\ <j <lJ& ^ (J^ JyUJI J^-j i jjb^j^AS" l-U 
* 44 

oLI—jai ^ ^^>-1 3 Uj>-Ij <Jj . IyLi* JlS" t M T o ^Ip ( Ol-U-^JI 4 —+&[£- \ key trial 

UIS^ L^l ^P jjP Jjl^ ^ Cjy^Jj tj^ ^li J^aJI ^Lr^“ t 5 

Jjb jlS" Jv^dl Ja->jJl Aijj Ajj;^ll i&?*-** 

^jA 3lilS** U^l t La^SjJLm ^ j>-\ ^ ^p (j\LUJI ^p 

J^IjIaJI Ipi Lu Jl t^i j** ^ (3^^ Jb^i» 

UuJaiMO ^p ,j^U“jil oiUi jl ^1 -> xJL1 jj£z, 1-iA ^Pj . SLjjaJl <L*J-wJl siJJLJ A>w5 

i_^IajI jl>-I ^ Ijl^a^ . a_c6«La ^ 0Lm>v-s^ t d^b# ^*Lil ^ ^ ^►^^•>>^1 

. <jjjJ\ lfi\ 

Jl olX 4-yJ^yJI aJ^'L Jjbj V ylJ ^ at> Jl ^ 

JI ja Up J^-l J^3l Jl ij* Jlj aJI^-I Zj*^ cr3 ^ c /'^' J^- 

Jb V A^i) 3®*^^ ^ blij ? dJL>«Jo Jl ^ *X>wO lilp jj^XJ 

jl t S^lil \^>* ol 3 aJI Jl ICj . JLjLcJI Aa)L a^JI^w* aJI jyf ajL^pI ^ Jl 

? diii JP 

4 # ^ * 

A-—-L-»»V 6j-ib* A^vJuT 3>0 Ji Jb V t t 3^1 Jl ^JuJl IJ^-, -Wj3 iSjIJ 

iiilJ Jl> Jjii JlS^ . Jl1Ui)Ij oliiy^*i^ c <-jbb jl^>L ij^l Jajjj *^3 Ji^ • 



ylaLJl JjL*JI Ol yl . aJ jjl? j j^aS' JL> ^JlI J aJU?Ip C.. 1U <y~J6 _| aaup oIaI^ U 

c Iajl>-j UUpI jjj Jbl^j N L>N t c—J-UI j U »^* > -l lil Oil 4 _~>*p 'Si . oLUJl y* 

y Js* jl tw^L,^tpi oLl^jp jy^il Ji lylS Uj yjAJl loli^-l aU* U jijjl y* UaJ 4 jU> 

. aaJUJI yi**Jl eANl jyjaP 


y*j J y>~A lk^' jAli t ( \ • _ \ AA^ ) Hugh Elliot o^Jl OlT 

jjj . y^lli ^SAlSJli JlUl y* SJa^ t ^*^Jl yjuUJi ^ilJl^LLi y* JUiNi 

l jA>J&\ jli IjUA ^ UJl j+b jdj c Ujai^» ^1 UJl yilji c)[ ( \ ) ‘ *c£->U* 

a»N t Ailyp teleology aJUII Jl ( T ) c ^UaJ jl Jj N iULiJl yJljAi d -l* AIj \s^- (Js*^ yAAl 
4 ASyJ-l <j a^lil JpliJ yP pJf-li <*i ^-14 U JSj ^ Ujl lAp i^j^OAA AjIp j\I*J 01 y^x *4^ *^“Ji ^ 
JLij . U*y<Jil AO 111 oU^aJ^j ^^ajlsO^I y* £yi; ^ui Jl c.-^; Jl^Al JS^ j[ ( T ) 


il)S J *0AJ U j£*\ e\j~* j* 1-La* J *OA^i oi J>s N jl <^UI cXclj^i 

0>J»j Ljy <1 a~J ^ t <^Si\ U^jJl jl 4 J*i 01 . 4^^111 y 3 « y^ll J*i I 

AjUaJI 4 £jA j£-i> 4^b 4 IflllP Ot L*l . *j ijA^ L* * S-^J Li' 5 ^ 

. J \^>1 'Uiaijl U dJUJi 4 Ailia)lj oiUii oN4^1 4 aoIU 


^1 Uc AliS5^ Aa> ^P ^Jj^P ^jA AjN 4 4^>^Jl (Jl^ilj Api*JU«i>l 01 4w-~>-1 \jl 

Up A:n..jra.; ^Jik^ lA!y- jl a-^-j^M ^y* (^1 ^ ft ^ (J.J t * r -P-i aJI J&- . Ai*y 

. I .. Jaii Jb-lj ^Jj 4 ^y 3 ?^' jy 4 jUm-L-I Olpy N .. 5^1il ai* y>JLo 


^Jj 4 ^ UJl c^jjii (J J , ^ c ’ £*'*^ 0A^l^ 4 J AjJLIoi N f.lj jUJl JLrJ ^1 

jUJl y 6jJu& 3-bc>xS*" olJu ^Jl 4 ao 111 A^Jl^LlI A>-jil C-C -iij . Ljajl j--Jl iijl .*.)! 

^1y . aIS" ^>Nl ^p Jl^ JS^ 4ju>w% x $^l 4 j- —t ,p ^1——Jl jj-iU 4 ^j_^a]I 

. c.L>-\l ^-UJ aJUAI aJNI (J c-UU^I 41 AI e.Ui»Nl 0 j^>o 4jyAljjU]l 

4 ^y>“Nlj lf*l jl . (( j^^l Uli 4 ^^>1 Ul » aJ^L* jj^^ail w yyjaJl l-U 

S ^j l yp 4 APjoyil aJLaJ-I jP 4 U^Jl ytp c-U-j . « ^il Uli 4 jjS^ Ul ft C-^>w»li C~~£#ui 

^ — 

. LiUa Ail c-lyd! y>- 4 !)!^ . ^UaJl ypj Jycillj 

— I I | 

AiL>l ^ < Jp ONl j-,a:a' a>^ ^ jL ^SpN\ yv^JiJI Jb-I Jli ^JUJl yp 4^-j-bl-l a-^-LCj 

J^* y^ f Alii £-* -JA* y^J • ( \ ^yJl UA ^jJl ^jUJI Jp Ayip 4-Jl^ A<waj 


<Jt Jju Ifj cA js\ A^J . t jAl5^ ■ 


y IAaZa^* 4 \ A ^ t ^lp Oy~ I^jL* ( yP a)I^aIlI oJU l~j>j . 1.ya , 1^1 ( * ) 

. J^l U* Jp {J6 


tv 



jOT ijji J > 3j *II 3*-A‘ j'A' Jb»t jtf . ^lAil (lUJl OlfVl II* 

« « « 

CJJi ajI^ ^ Jli Jij . ^-bJI Oyill <Juas> ^ iL-jVl ^ ^w*l Ji 4 Kelvin 
0 li*l-OJl jljl> cOfcT" . y u& l£ t£ji ^ aJI 0 yaJl 

. Uli* cj.jaJJ ^wjii31 0_j^ Ol c L^NjJ 4 OS*" 

2yUL» .. 5jl^-lj 

^ y» i* a T'^ c-1** , 1a 11 oy3l ajIj- t3 Ull *jy*& ju) 

0£^ ^)l OU^aJl t^JULj ^>- 4 t-^* ^wjii] ^JL>w-j ^$01^-11 ^w»lj 4 

iliijj *UU)1 d& . aJVI ^ja jl 4 j£)l plj*0 yi ^L-l jJp y~*isJ 01 Y yij jl y»-0 
I^*U1 OlT . (^.ilil ^lUJl djj-^ Aj 0jj>O iJy**All jy-*i7 j^dl (Jl Ul*l^ 

. c-jOaJlj djl^-l * (J| Ol^*U^ plijyail Olpji 

^Uj^jUUWiy*^ ^UJl (1)y»Jl (J 4 £w* JL* j^plpy l ^pUl (JUa/Vl Ofcf 

jyljiJI ^JLp £jLJi OjaSI <J cJuis^l Ji ^ji}j OlSj . S-kJp 3jyw» C<y^ ^ ^jJLo aJI 

JiiL-jJ — ^p (j^O^ iJ>»». ^ 1 ^ A * * ^Ip (jj . AJb4 ^jnJ-L jUJl la».> -lajjj ^jdl a^*UJ1 

A * * 

aJp JaJL-il JaAOaJl Jl* bl a^j>>- JbljJ jUJl Oi>wJ 01 .Jbj-jj jlp <J Jl jyU 

jUJl 0 ^—Jp- aaj^J l oiT^l j^iu c.**y 5jiji-l 01 l^j-^l 01 cL J -jJl 4.1-J t*j . L^U 

. oM <S*\JbjJr <S"j^-\ AiUail iSy* C.. +*.J 5jlj^“l 0l . SjywOl 

0 * * s 

^ L^i ( >> j* w **‘*‘iJl Ojl',_ ' b ^ 4 lj^AA«* l mm* 

OlS^ ^ Ol^* ^jA ^ *«.» M >i J l A^^ 

4 l«.»«»^ i 4 — *&j£\ Ijf 4 L*Lc (Jl^* ^*n^*-*iJl g-\ « aa 1 I Jl »XaZaj 

A^JtJ 4 JUu^all lJufc ^Jp 4 Ja-^j (Jl A^l>* 0 j3 JaiJ 01 (j^£ t U 

^^bJl OjaJI y 1^*11 c-A-naJI (J 4 g.L0LJl ^jA j«Ap 1-Xj 1-V^Aj . fr^JaJl AiljaJl (Jl^*i*l j>* \ 
c-iib 4 J»^ JUp 4 cj-iJlj . J* *\ ^ yy 4 0U#UaiA <j-iaJlj Sjl^J-1 Ol O^Laj 4 jSs* 
^ji ^jA cj-iaii ju^i j* * +Ai v_ijjj 01 ^ 4 c-^i^i y ^*»Ji (J^ Sjiii c^y^>- 4 ci^y**^ ** - 

^Ip (Jl^ - (^^ 5j^«,<aJl CO 1^ lJ^A . ii^Jk ^cXi C-jIS^ LOjI 4 aJjs^ Oil gj«,<all 01^* . 1 

. UY* 

^>-j Aoi . ( * ) y ; -J-l Ojj-^ ^ loj y^l>- c^OaU Young ^ (j-^y 0 ^ 

Jiji y . <^001 0 ^► Y*S 4 V^yi «y*ll oti t O^Ul ( * ) 

^U~Jl ^JUJl (^jUI JLij . A^-lill A^jJaj A->jU» Jp l^P A#V t A^^-Jl^ 



JLfrUll Jp-ljUll L^saj J>-Urf t)l U iS^la* ty *-B o\ c ^>- Jl 

£>jj I cj-jaJl jl ^L-l ^Jp 4 i-^LtJl Jl <aw* y.Jfcjii U«LP 4 pj-jaJl ^P 

# # « « i 

jj** ( l«X^“ j^Jl d»b»X*5* yfi' ^ 4JL»*J jL*wi 4^1 $j j£ <1)1 

^ ^ w 
^Jl JLiLiJl JjJLp 4 ^P-VL l^lj>-l J^aL {jC^-yJL* ^jyu^l tjv 4-AwaJl 5»>-yill 

d*X® *o 4 Jp ^hi^i*J 4«»ljr8* 4 4 i< . >4S > i»* <LJL- »b J Lp fjl 4 

AJLvall i^lJUfcVl V 4 W*jj<*l *j-JaJl Jl£* lil Vl V ^Aj }j yyf c-^IjuVI 

. £-• jrjy»t jt ^P g?U 4 ♦ M a i l c^IjuVI £• 

^ oljl>*Vl j, H^ff ^Vl J& . oljf^sU iotjUVl «T>I V--W <L>U-. J^IOslt u* 01 

jl^sJI qa j^\ (Js'fr ^\sf -UP »_i Jai\j ^>\ _ -■»- > yii . o^jll a_j j . i> y j i^iJl ia-^ll 

i£y* f j—£ Aglgyl l (3^>- 4 *pLjJ j^JmJI jt-plul^J . OiVl aL1» i ^a^j ^Jl pl^U olji jlj^*V J-^IjII 

. jow 4^1 jp 3j^U^ <a1j£ frequencies ( ob:y ) w>l// ouj 

^IjuVI : J>-lu; $jy«0 — i LJj-> UpIj i U* Jp-Us jf j£s 4 t£y^l ^ * <Jyja}\ 

. 4JL*^allj 4»lja,U 

<Ai\i ^-\y*\ \j* Xs* Ktbjhs sloiyUL* £jy_ *JTj 

^ v»j* S Ji4 

. "^Kp-NX j^p-Vjo wU ^>4 ^ c ^jAy> 



4^ f+i £$2 -LiP £4J <JUkll vylajfcNl 0| 

£A*ry* ^Lijtjl 0^ 4 j>-^ <Sj ^ ^LJl cijjJaJl 


^1 jl JJ ^ ^ 4*JJ • ^ ) A * T ^U- aU j ^>a _ 

<3ja? jt ^fl *)/ ^Jl apaJI ljl&i**l jt . U^i N .. IfJj »— 

. I ^ ... yjjl ol^ajdU ,*,11; JT pi*)l {JJS 

i<\ 




l^li 4 ; ./>j Jy i *-4 5JL0® Ol jC jyS* ^Jp lijj^-1 1*1 . I-l*- 

brjywt dji<z+~+L ) <J>U*uNl \JU jP o*Ul Unu « j Juc7 

. (diffraction 



• lit*® y j j «yoi\ ^i)*® <^3* 


li tfj* J-*^- OlyJl <L)l c3yu c3jJL* £jy*b\ cJUaA#l Oj 

J-yaT j 4>^iJl eJUnvl £« 4Jj*d)l oiilRJ (jjJl j^jL t 

. UitiTji 

. Uoji sjij^w.di jyij d)i -b ^ ok" ^jyt ot oi 

3oJU ^Lr^IT Oii t-Ua^Ji ^ U^ O^jy-o 

OK* . 0 ». 3-^y il&L* Jp^jkJcJlT 

^ r «-> j lil c-i£ iilijJl aJ[a1\ jl \jj£'\j Jii . ^p 0 ^ tULJ 
£-*** Ujup Uli Ol Ji 4 *I>1 O 4 </^j Jj^® 

juV ok* iju . *ijAi 4^ V>*^ oi • wi if 

. <iT ftUaiJl *^i y»/» Ji^ y ( ) £y*^ Ot Cr 4 SjLr^b 

^yNl ^£*11 L^t-j ^Jl JUi^ll 1 ether jy^ <J* jltl 

ULJX&J |1 OU**j-i) lL*> felU \jj** dj£i O' aJp OK" ^ffp ^ r*J3 . |i UJllii 

Ujij j\ yLi N ^IJL^N 4 ^ . 7 ; ^ ^Ji; CjKj 4 **yrj <Sj>-\ J*rjt OK* . **yrj 






.ijju jlj A^—Jai** J| Jj>«i> jl j^jC tb^^Jl jl J* Jj^/I 0*Li-i5*"Vl jlS^ . aJojIj <bl 

• I>^ CS 

jl jlSj 4 L.^jla:^ *Ai>- JL£ jl jb^$^l jl <Ja+ 2 *z£'\ *Ai <^.>ljlj 
. 4 Jj JjM AJb^ixJl oHj^I <JjNl upI^»JI 0^ L-S^ y ^-w? Ajl ^ 

jl £-lai*w JJaJj jl (^IjU oil aa!*^ aJJLa* a-£JL- aa 1>* ^J ^wdaJi* *_ : ^jjJaj 

jLj oJy Jp j^li iJy*II jl (jy c jwc*j . lib^$5" IjLj jji—wJI J «,j^y= * 

4 ;»<• Jl cb^^Jlj 4 J^ Aj^.ja^U Jjj^- £~bl ^JJI u3L-ic£^l lift jK** . ^b^S" 

jlj^l jl j£jC A a «»»Ja;»llj f.bj$^JI jb Ai^J • ^J^l Oj^i ^S—^ (J^* ^li Ij^Ip 

. v^^JI jr ^ ^>JI u^TVl Jl .>li C fJ JI ^^1 4 J^UI lift jlj 

jr 4 4 J»j~*$J cJ>JL^TI Jii.Ajyi* a ^J^ SsJI C-^v^ 5 ' ^ A1 * Jj 

Jl Aj~*Jai*ilj AyJaJb> Jl tf-l^^il Jy- jl 4 t^ljli u^L-JUsS^f ^J?bj J AjVjl^ 

^ ^ < . i ^ 

Ijjf- 6 ’*£'j*+) aI^a]I olft j I^SJ bjai jSUl J* jK" A3l ^yij . j^i jl 4 bjaj 4 ^S 

(£y** J^J ^ OjJftVl olft J^J • A yJ gy^^J1 4fcjjljlj\ftVl O^^O J| J>Jili b llftj . I^L>- 
? -L*sy jl j^jC Jft * JUl JIJwJI C~>J* L^ . JjJ J^ lj>>* \f. Jill j^ . A_ w ?ljj AjJai 

? oJL^ jl <^11 J^LsJl L.J 

Ji Ajj^cJU L^aJL^I gdl AjyaJl ^y*Vl jl aJ ^Ja>- jl^-Vl olft ^bs j^** \«i 

^| p l , . a Zj^joj i^4p ^ jA+j* i ^yji A y<»J { ^^< 11 i*^i^iyft^fu Lft*xjy 

A* * «I ^ | jC i^l^^l ;_ j-^,^3 " J^i^- A jm i I^^ I tw^l^l^ft^l i_ ’ a -,^ " ^1—^-*JiJ Ol^ . 

^jji di)i^ jK^ isij ? a oijiyfti AjyiJi ^y*vi j^j ! tjjaJi ap y^--j 

AP^w jy-Jl Jp b Jjeu Ojili Ay J ff ^fl^Jl ^y*Nl jl Jp jlft^l J 4 j^ ? j*fz 

tfj-Jall jl Jp Uua bUy 4 A ~*JL) ^ J>-ljL^ jl L«^f (j^E jl dbblS^I J| A#U<»I 4 

^ft jjSsj jl »Xj *>b gj. /a Jl APy%w ^LsAa J I ^jP ^wJl Jp oj^Ij Ljajl ojljl*! 4^^!^ llj . AyJg^S^ ^y*l 

^ # * 

. A MMily' l^-l^l ^ ^>-Vl 

. H.Hertz j^ft >jU ^jl4 1ji>-l AjJaj c...J a . » - ^ AAV ^U Jj 

jb jLj jp Aj jbr J OjrW> ‘b jf- ^1^11 jr 4 ^ 4 ^" a ^ 4 jl J jJ^ft JLaJ 

f «« # / # 

A^y* *>UI oIpIaIVI olft jl CjLJI Jp Ljajl Ij^Ij jKj 4 ^jplyl ^y*l jj^ft ^^>-1 lift . j^* 

^y»l Aj Jl b«j jvj^y .1 dUaxiVlj JplJlII ^djL^P J^j j^JUlT U^yi Jftllb CJlS^ 

4 tfjlaJi jb ^j^I-l ^ *I>I 4 IftJLlyj A-^-J^^JI ^I^Vl J 4 c-JjL>«l)l olft ^Jl cj->ll 

f ^ f 

. a-^1^5^ ^Ij^I 4 Uflj»l Sjljl-lj 

J[ I^ajIi* j* ji—J jl ^y^l aU> ^Ui upJ" : <^0^^ brli Jb 



J yH *1«3*J1 JdjM ^ jjj* jiz *<^1 b j>^ ^ ? g*^Ll jj L$jLa* 

. Jai 0^1 dy j . d^iU Ai^j jl Ja# 0^1 ^3 . joSfl aJ^A yfc ^AJl jL 

jfy\ 

* 

flp AJUaJl AyjyJl gl^-Jl J O0# jilif J>jjJ U^i ^il Jj^/l gbjrtJl a^LaJI cJiT 

o^ic- j jbL^-Sfl t E.W.Morley ^jyj A.A.Michelson jy~JL^U JjU- bJ-p >AAV 
• * * * * 
c-jjl^ L*Uc Utr . ^y^jVlj Cs* 4 -Aj^U-iS^ 

i^yi J)r~i Ajpb aJj-A ^a (rj.,hi\ ji| Jb *)lj l 4j>-jA gj-Jl!11 jl <1 b~jl 8 .A# Aj^J*-*J ^Ji 

« 

. ^ y »« J *3l ^J\j g-l.Ja. 4 Jl 

* « 

j£" . (Jjil jy£w ^LJl jyVl <iJJJtl a-^jJI) 1 ap j~m ^jm\—Ju l ^,aa'i LC~>^ 

^y^j ^i ajo«1a gl^-1 * jy^l apL# ^l i£$j+** 1*1^ jl£l {£ 

* 

<jj • aJ y>- ^ gill <3LisS$^l Jjl^ jJU^-Jl ^ ^Jai A-j-io £j*jJl jS^ • 3a^l gj^J *9^a 

A £jt* ^jA ^JJlSJJ jl <JjL£j 11 d *1 a ^Pj 4 gill vlJJi (j J-jl^y* <_aJUs^j jl jJU^Jl ^P <-»*£ jJJi 

# 

. ott A.U*» APy—UJ ^>-^f 

^Ij^Nl JUoy jJJjtj 4 gill ^Ja*^ ^P ^l^Nl aS”^- olill AP^Jl Ja>JLi Jl ^Jl ^Jal^o Ljl 

Ij a &j~j v*jUJ1 ^jP JUlJ ^l^Vl gJjb (Jl . gill 1 Jbb ^Jp ll AjJ-b <_Jjli ^ AjoJLIalll 

- « « 

^Jl ^JUj ^>-1 Jli* ^jl ^Ij^Nlj J^Ju jl ^Jal*w JjJLpj 4 AlP^w- 5^Lj ^Jal**o c-jjlaJl 

i ^ # # 

^ ^ ^wj 1^1 ^1 l o ip^ <3ip ^ uL>-i ^L; a^uji oi yUaJi 
# 

^iJJ^ t Aj^*^J1 ^Ij^Nl *1^-^»1 *—^*^Jl ^1*«A^ ®^l*^Jl A^j^o ^ Jl 

jl-XA-1 1JLA 0 yUaJl ^j^£- IaJjPj . Cj^aII APyw- \^lj\51 jJ oyUaJl A aSaa JiP ^*Ul 

. jl^l C*yJ> 

lyPy-> ^ylJL ^jA JS^IXnI 4 A^ l|X5 *^>- APy> jl gill ^ ^jLc^^VJ j /^SoC A4 j yJaJl d*l^ 

lj-*N 4 jjLi jj^ gill jl jl llltf' - ^! ^-JaJU-J (ilJjjJ . A_rt?Lll ^ly»\l AP^wrtJ A_^rtbJ\j 

jl iJlc'^yi ^P L* j| . gill *,llb £l r Nl V^jr - C-»ljyu Ja>-^J jl CrtPlJai^l 

lly>»Jl J,1 jJJi Jjy 3jju jlj <>-yll ^ oJOcua i) j*cj jl j-A gUJ Artrt*jJL [fZ'j>- *&j* ^I-a! a!a4J 
• * 

£t-rtrtj l*JUP j>- ^j-> 1 A-jlll A>-^ll jJLj t l]lif*'\l yjab A^?f-j jf 4 ^ • Aj^-jllj ^jll dlifI j 

. lf*P jjL«M>Jl .AaSj bJUP aS^>- Uajlj 4 lAy^- jJU^Jl 

jl-b^w* ^)1 ^ly»Vl ^j^J . 1 4 J l^/f - l** y y* ,>> A» jlj^; jjrt*J^jb jlS*" 

dj>lll dJLL" _ jy‘Sfl jl JiSfl Jp AP^Jl J JyaJl jir . A-^ Ul r l 4 4 CJir 

oY 



* * * 

, <j jwJ l kJyp}\ I £*>U & JT *^X ^Jl SjLaJI 

( <jyiil jJJi y» 4^1 UaxL Upl ^JL!j . 4jj£\ Aj yjcdl oAa A^%pj <3^A>*Ni OK^ 

aS^>- Jp OK" (^A^ <3yA^ 4 t-yja}\ APy* y^Udl JyA^ yl-i IaLc Sjoli C-jK" Ajy^sll Ol pAy 

j . * « i » 

•Xaj \^i lypl L^iXl . Aj-jLU! A>wJt oAA y* OliLiJl OlJUfc ^JaS Aij . ®AJy Ol yyNl y>;Nl 

*j yL*»Nl l>- JjAm ^Jl dJA 4 pj-^aJl APy oLj c3\JU^I ^ yJjNl yAjl^Ji 

1jAj£ ^ 4 jAp 0y* C-i^^ AJJo ^ 4 *JU3l <Jl>-j . A-^lsM 4j y *> U l yliJLjl Aj^J aj 

« « 

La y* jysiJl Jlijl a)U« C..»4jj . typii A-j^il SjysdJl yjj yj^l .5y>-j fAP Jy yJydi aU-j 

. UIm* IIJLa 

^bwAJi (3ji ajj^T 

ai>-LJI frL-5»Nl \ AJUaM AjJjjJI ^ <s y>-*^ *tay*Jl a^U*H UAjI O0s^ AJJo ^ 

AaIAJ yfcj ^yP& ^L^ai! <J1 ^Jajl . ^ OUNl <^jJ AaL£ OljJb £*yZ . £tAy* 

# * ^ 

AxAo L*ap . <Ju*-> (^Ij^$5" jL; <j j£ jio AJU* £■ L*ail <3 a^ . 0L*U U*a» 1 j aUOa? U 

. AJULJI 4jj>w AxAJ jUill AxAl US" . ^jAllU AjjJ frAjI y*^s • AJi-Ul IA-j jU^ 

¥ bll : oNl JljUlj . aajJ j\jcj viJLLJI ijy>w UiTj 

5AjA>-j ^Uail iiiU5" t JS" 0[ ^ Oj) yP Jjy-Al y* 

jy*y> if \ t A^Uj Ajy j>P yloNl «j-Ul Ljy* IS| 3ji*J . jA^aJ t 

aJL^AJ AiLiJl dJjb ^P i£j <• g-lAlo A-iLi» ^P lAA y* t ^rUj 

y* OlAJ A n : j a )l OljJl aJL^AJ ^y- ^)5 yji 01 . £j* yj* 4i5"lA ^Jp A i]fl^ a» oAjAp 

AaIm* aJLJI till olyiixl y* AjiJjil dyjasA^ jO|^U aJIJ^>* t yMwJl t-y^p ( J U a>1 ) 

. c3at ^1 Oij)^ «Aa Am ^Js-I 

# # 

IaAj . OjjM y* AjjUi* y^U* A J* . y» Ojly> y^-iJl typ 0^ 

# f # 0 f, 

U^» t iljll JS" 0| . OjUi ^AP <_£y-Nli jl t OjiJ^ < y 4 *^ • U* Ajlj)l (S aJ yfl^i v-...* ^ . ! ! 

# ^ * * >» 

. lpjt< li| 4—«»» a . i 0j|^)^ \fyP y\*p> c \.. |? i Wj «l 'g <A-jiS" 

^UUkl t^JlU yP j^LUi fj-^^ O^J ^m yP y**J ^ dj\yi\ 

tyi all ^ 0^^^ o-A ^1 ) O^j^^ ^Af* . ^jAiJIj y>*—-i y>-^ ^ tw ^" ^ Cf' $ 1 

. vliLJ! lf>U Aj»“jA> yLo ( j^UaJ^ 

tSy> r* y» t aj J*u)I <0^ (J^U 1 0^" U^* 4 jv^*^ OjUl 01 Ia^aj 

^ j * * * 

jiP jA*aJ dJtjlJl 0| • ci^ ( 5 jIt>- Ji 

or 



^ JlftjyJl ^ J*£ J^l +jj>*~* Jj . AjjJ jUl Aj «il 4 ^*iJl c r .«QaAilj . y&Q? 

. aJ AJly> <iJb£ OjJl aJ c ^W l 01 Ja^*>C J*cO* tyUj j^p Jl Jail . .bXiJl ^jOwJt; <jjjl 

• J^- J* u^* 4 AJj^ y5*"^/l jtULl -L«J »1 Lp^J 4 Ajt]?L» J^ J 0 «A^- 1 ^ «," -— 1 t_ -^111 Aj^>fc^# 
^ £ # 

ajlL*M OjJNl Ol -ly AjjJLyi Sjly- o*L>-j^ J ^ Sj^UaII OjjJaJl ^>%a> Ujlp 

U1T ^SvJ . ^tAjlll (< W>JJ j~*ll OjUl jyu 4 ^ All yA A-ijlil yJ>Ult a Juh jyJj . Aa1i 4 y ^li£ jJl^Oj 

<oJ^ A-l^Li Jp ^ OjlyJl ^y* Cj^j^Aj Ajj j l a Ol 4^1 4 y5"^ ^ya^jNl y£- AyJ JL* y£»*^l ^u-Jr -1 £t*s^l 
aa*^p 0_^j Ol L^P j^l ■ .*/gll cy-QaJl OjJj S^lil Ay>*-^ ,ju ii^-nJl ^y* j la«iil 0^ . ( ^^•wJtJl 

A>-j^ ) Ay>wJl Jbly Ol 4 ^ A • * ^lp l)L*y) _ ^p Jl*pl JO 4 ^yl*il {j* OlT il . A-^jl^J 

a^m oi Uj . i^ip^ juiy jt f ja 3 JLjli s^ui o^Jr- ^r>i slu juiy ji ^j* ( aj>i 

Ol jl ^j\>«-wmjJ 1 J*A; ( Ajjlp ®^ll»l OJlS^ lil ) «ily>«^J Ol OljAll oJ-A Jp 4_-jfs O^ji £jA AjiJy* 

£4 ^ 

cyJaJl 0 jJl ^jyo Ol ^iyU ^y* Olf uJJJLjj . A*i?lwi* APj—o ( a*! — ^ SjIU oJ^ lil )LjIajj ajl>- 

0y£> Ol 4 _~j£: j^L^ail cyJaJl yV Ol 4^1 4 l^ljlj^A^ jl 4 OljJJl OJJ^ Ol$ "j£ 4 l* JiCij 

* 

. ajl^LJI a^U .1 olji Oljl>l yly 

Ol pL^L^Jl ^sJ jlj^l A-jj-JaJl Aj>“ ^il Ol (J*' OUyJl j*j*3 ^ 

. aiU .1 d^ljJl! Ajfli^l AjjljrlANl Olyl^lil ^P AjJ^U ^<»A "1 ^P Oj^L^ajl AjtLy^l gj.^all Olpl O^^j 

* * * * 
J-ii 4 Oj vr xij |*-UJ1 JU -j JI? t Jjj^l ftjOaJl or-^» yly Jil j^^l cj-^1 y|y Ol Uj 

* Cr* °j*^l jlj^l o>Ul iOy <^1 t jy^l c-^LijiS^l 

Aijyt>» 4 Lf^P j^LyaJl fj-iaJl ^l^lj 4i>-L-< Jl A^Ajlll ^L*^-Nl 4 ^La^-1 cJJj OJlS" 

Ol JjU- Ji 4 aJ>sa) 1 jvji-1 4 Rayleigh JjI; OlT . ^^1 0^1 a A^ ^ 

jjp 4 ^-^C 0^ «JJ-*aJ 1 • <J-aJJ A^^ll 5 jJ-aJ 1 (j -^1 (J* Ai^-LJl ^L^-S/l OljJl 

OlyljJ ^P N aJIp oly 1^P Ol aJL* 0^j“ Ol A^A^ill ^L*^-Nl j^Uajl c^OaJl Aili> 

^jy ^*«^P t_ -^il:T AA*>U . A-jjOJl A^-^il I 4j^l| uJJi ^ <*q.« ««Jl OK^ . A *44 , H *< 

^Lj Jl 4^-5ji jJljdl -^1> ol 4^1 . ( 0 *~v* Oi^ Oy ^1^1 ^ ^^1 yV 

Jp l^jJi J AJj-O ^ 1 jl>- aJUJI olyjiil JUl-jj )l-^“ 5 ^aa11 . a^Oj J-XaIU o-^il 

j^>- ^1 fj'^'^l ci 1 ojwaJaJl ^l^**^) Ol uJLJi . aJ A_cl>- Ij—<* a» -^4 4^-^Jl g-l‘» ^ fl l l £jA 5^lis-^Nl 

^cj^> 4^1 J yji ^**J ^1 JaUI 1 4 AjjjJaJl CjJL-l Ia^Jp J c3y^ uJL -1 4 Jl^* 

ol 1 j-fcj . iOai>i-> olyly N aJIp olyly 4 ^! 4 5i»yl? ^ ®T^ai ^ly*! £^1 Jp ji4:j 

<^wai]l 0l Ji . Alt* jaNI AjI^ 1 j-A jyJj . Jjjl Ji 4 y^l Oj^i N Ol <--4: jUl OJij^ 

oy y* yV J j | Oyl * ) Jl jyii t)l S-*4: — Jjjl O^vJ V Ol <—-£ Jjj^^i 

4^3 cj + a\ ^*-Ayi oi *—- 4 = *aiJi jy v^^oiAii oi oy-^ J ^ ("^Ji yiy 



oill? Jfi* Al t y ^~^ js^*i 4 c ^j5*t j*\y 

< ^>^*-*aJ1 Jiy ijjIS^ & ^*\j Hjj** oiyft C-jK^ . .*.a;J 1 (jji jjL>o OlyV^J ^Jp ij^-*^- 

^Jp 43 U? j-A-^j 01 <A~A N ** <°**^" lP* 0L> OK** tjib *-^ Vl iJjlS^ ^j£j ^ lf^3 
O^J • y>* ^ (J OjjWl Ol iSji <—-’^ £j* Jf ^^1 tj^aft Cj\jrtjJ J^iJ <S*\jj\jZ 

fyJai\ jlj-^| (j t^Jy? *ij& ^\ppVlj 4J>»^Al tyj> j~~j& ^jP *LJLJl ^j*p 

. 4^>L*^aH ^ 4*jl*)l ^bjo iJ I 


^ ^«xAi^\ s^AJ\^vA\ ^«X>CLmi\j 

*.*■*. * 

. j^ai\i j^i\ ^\y\ jt^Si \-^ Vi\\ai\ ‘. w>\y»r 



O O 



. A-^Jl^JJ j \j£*j liiT OilUl (jybb ^-Pj 

t i^Ij yj&\ ^ LJI <^J1 LJLJ1 k ,iJJi ^ \x i jpy-$i jl ^ <JJb ^JiJl jc$A-I JlS*" 

: JLHj ^SwlSLUj 

i tSy* JL>* ^Jp yL^Jl |1 Uj yU-^aJl Ip (J Ji ^1 . c/jlj^^-1 ft Li Vl ( ^ ) 

* 

ai» w >* a 5^U jL Iua ^Jpj * V* 4 j ^1 <w*>L**l v4*-Vl aj-Aj . ^L**! a5^>JU ( X ) 

• ^ O^j 4 W* 

^J1 a^laJI aJVI (J djji ftj*- $ tf *Ju • VW Jl ( f ) 

^>- C APjJLlil aS^>* V*^ (J-L-I ^P SJjUil aJVI d La jLlpl C ^1 UJl ^wwwJ 

. LSTpi CJ U £& ^Jl ^U; 

(j 4 JL-J-I fj LJl>-I £jU\ jS- x*t>\)\ ftUa>-l ^>- C L*i Vj -L^J -L^)i ( 1 ) 

. jl ^)1 UjLf ^1 l>y+)\ oK>l JJJ. 

* I 

Ajl^i (3 jc+*\ aJLa^-I djj-^aJI <w3Lij^l jU c aiLI>- AjyjVi oL^lj^iVl dJt* jl Jj*j l^j <jw 
* * 

A^mA^JiLl ^L^s^-Vb A3^lp^ aS^JL- l l aS^^“ L^L > hi m$ , *1 Cj*3 * Lip 

. la.Alll -L^>l^il ^ j*ill JU<al^Jl . ^1 aJ! Lo (J A*wK^ 5j»y Q. a ljail 










... ^yt j* 

ifjti jwiJ Jla7 JLf V 

iil^stl CiL U4* 

• J </ U J 

Max Plank 
( pt\ ) 


*A 



OtS* y) f ^a\jCj U.L#- ji UJl bil J J‘^‘~ OS” Cj* ^ l£ OS” ^ 

Lj tf jji oi. iUJb uiutr uj jijS *ii oiy.it v-iii* j jij>- « *j|} j}-*j 

j Ajiill JJU) UIJj y ^JuAI 0 yill j O^fVl £^l}>l p^J3 " t —ol A« A < ^j-a J I Jj-*—* 

. Ia>* a j^— -,>*ll AjI^JoA cT - ^ 3 *"^ 14 j^}^i ^ >Aij ^<*^/l AjI^ j AI ^j*A lAl jl . A*^jjI^AI Lt lAo^ slf 

yr ji t LJ^Ijjj L-jyf jjAbll JA^ jr*J 4 ^Uallj SilLl <jL*pl j i-. a AI jl—£ y jlS^ 

jL*l*Ali . <^bjsAl ^JuU l$J?j <^l 4jjl a-^JI^AI ojj-^aJl ^P ^>*AI J| <j\-jlj j^Al 

jji <Lj^siaJl ^I^Wl jb (*-*^^>-1 jufLjoiJl Jaj jUUl jljtaj*-Jl 

t jljJVl ^>»jS I j+i***a UA? jJuoJ aj^>L*JI a>*>^AI A^llj . aA Ja^rj <^l jl a>-L>- 
jr^ ^jLr 4 ^^ J^-£j jJUaJ a-JjOAI a*UAI jb JjUJI JjaAI ^1 j^fb jljWl al* juA“ ^ 

. aj>*jAI olll 

aJU*jJI jjyu Jb-b>r y IjJkj jl ji-jljJryaJl Jp Ab . A... Al l J}l <Sj** AA3 j^ 

jLaJl. ^j^aiLl li^ UA JLij . aIS" <^Ail ^UJl} aJ^>AI iiiA-l JU ^ ^Yo JL*} t JjLAIj 

3jj-^aJl-l lK/J 4 ^'j^y £3**3 f*3 *s^a*^s^ yy Jb J*/ l jUb^ ^SAiSI j 

Jp dJbJL>- 1 * -—I Oo^talA-l jl ^ A^j^jj^JI O | Awb aAI l^ljAAo C Aj^*»I^CAI yS' oAjiAJrl 

. ^jJl Icli Jlj U j^Ail ^A> JaJtI 4 ^bjfAll 

I j>jJt-l j^AUjyiJl i jl^ j V jl <Aljl-AiS , ^/l dJA vlAi 

^iJl jji AAi yAi Jj jjji^p'yi jK - ^ . JA>JI j jJLJIpj <3*1}-* <j^ AA3 Jb3 \jl£ Ji 

L«} AjjAII OlA**]l ^ jfwoll) AJ> Jb ^ ^AJI a 5^J-I ^JflA# (^1 4 |»^)l Li^S^I j tjAA>*l} ^Ip 

i * 

W.Heisenberg ^jvyM yj* t ui^>Al j* jol ^15 jl ^Jaisll Up jU ^ jlT . Iyu^> 
. i aA£J1 i J ji>^l Ifc-j ^1 3^1 AAA S^JI Jl 4 N.Bohr jy jLj 

. AwjaaAl ajUAI 4 <-iAijS^/l AAi Sj^i j l^l^-> ^ lCj 4 j^jN-^Jl jljp JUl 
JL^yi jl <^l . \ji£-y^>jA Xkjc ol-b X^J\ aJLp jl (t ^>‘ 4 X*0j ^ j J^i j*-^Jl IAp jV 
IAp J>bf jl^*Vlj jK^ . <^l iSy. ol Ajl 131 ajUAI ^ 4 A>-L jl jl 4 jl V 

j AowL^; l> wL*^?j ^AjjI 13^ <j^^ J^W*Al IA> <j^ ♦ *}Al aUA-l |A—* j^- 4 ^ |*^Jl 

bo Jl Jp^sJl J*® ol . jlyi—»*Vl j 1^,-Pj ^* 0 j l^l 4 SjAl <yy*** 0 -p^Jl aJL*«p o| . AjI^AII 

AjIjAJI Ui j Colij^l aAp jl £* 4 |*-^^AI < 3 ^? ^ OlijX j c r ^v>slj OljAl 

. ol* OjOu^Al 



4 ib Jp oJaL Jj C+jj> jl cJjl>- LIS' iJjb Jp ^^0* ^^SJLs C-iT bl 
. Jaaj o-L 4 S^j Sjywail JaJLUll Oj . UJl lil^>- iOa*Jl <UiJl oJLa jLp! J ^juw Ol dJL^jC 
^-li 5 ! Oj ? ol;jJl Ui J l>- £0^1 J** • • jiLaJl -UUiM Jl Jai jytt I JL Jpj 

. LJljeJJUfc OlS" li o*x*Ip ojj-^ Jl Otaji Jp^silj oljJJI 

cJuS*" vlJltJl J. ^ a l l ^a$ . ejLlsS'l <Lai 3-oUJl J^hAaII J 

. ^IjjyiJl J d-bJ^r <w?L>j Jyly OcJuSj 4 L-^£)l <a^UJI eiLljS'l J—^a>- 

OjLJi . LljJb ^ *>L^J dly^jA jS> i)ijjb J Or yA cJ) CJ|Jl J jOC f 

l*L OlS" . fclil JpL& Ljjlp LLjr *>Ui J*ji> 0} . ^^>-***^[5 orjil o^Dl ^ jjv 

. ^j£l\ ,1UJI \>jx £sy Jjli. J ^ Li 

O^LJl viiij jL (_5«fk »Ail . ^jlll 4^-Ul Jl^aJrl d^lil ^Ijl J^IaII J 

dUi J . 5j-iJi ^P j^LaJI frj j a il JUJbr ^JtJli 3jJJl oljj^SJ Jp ^y*Jrlj Orjll Ojy oJUJbIrl 
c^.jaSl ^1 — jDl ^P jA.^u ^«i3l t-y*A Jl Jj 4 aIjLJIj oUall .iljll ^j^P jJ>LaJl g^«.*a)l J C*jJi 
I^Li^-l J ^U; djjJI j\ ^mj c^JxU jlJU^Vl cJul? D| . I^^aJ oljiJl ^p J-Udy i^JlJl 

OjaaII oIT^kIJ Ojj+A f**J <J oVjl^ ^iyu# L»i . oJaJai* <j^ii OlS^>- 

5iUD *jj*a ^*a> ^iJLil^JLl iliJl OjJjUr o^ 0 . oijj flJL>w-l| o]a3:ll 

jl 4j^lit 4A«;Ja)i olj Ol?rji^ dJUb C-tJ Uj 4 <?ry* OuJg 3^L*jj IjJL^ i oli 

* aIaX* dbriA* 4 JLaj 4 J c.. 

3jA> I^UjL^S^ ^bj . ^Owla 4 “ lj-‘i . (filial! <il>- ^ o^rjii Sj^aJl dJUb ( v r SsJ 

s Ajftil ^j|m#LJ <w3 yj*^ |t 0b ^P tULJl ^iJLf.-U . 4$jUL* ^1 

^ cli b j^ 1 pT^ ^i • <—^3]ai* ^P jjsr^* 4^ 

j ^ * >* 

dJUb -Xij . ^yf <• OrC~-J Or^U jl 2^>j L^i^ 4 Or^l — S^lil 

ItA^Jb^ . O^jL k* ^1 4 ^ijiA ^Jb ^ 4 Jl yAJ jy^JC .Jl I^La 3 . 1 jWJttlt ^»L d j£j3l)\ 

fUai jl^il jj^lall Jl o^Ipj 4 ^ bj^*J ^ Jj^l 4 l.it)l aLJLp 

. »b^) ^»4^ 

. ^jA 0^»jIjc* ^iJL) Jl< JT" J SXJlA'I . ejljiiii <il>- Uiul Li* 

j^>r Jl jjiJl ^jA AP^of l^p^iil ^ Ja iw 01 ^ 3^*jii ^-£i\ dJLjL^» jlS^ 

. OjJl 4j^l ^Jl S^i ^jPJLl> Jb-lj U^4i 


yp Ja*- o»l^j i-U" (^^ 5|/*l ( * ) 

(r^j^i) • ^ ^v 5 4 ) 0i4 {j ‘ j^b ^ tX 


V 



fjv iijJ-ll o^jUM J JajJ <j*y* ^LJI <Jj 

^ y^1 • yw^jUill yySyiJJ ay~*j Jy yluiujlj jy jK" . ^JyJl dJLil^ll 

^ f Ui) LjJj jv jiyU J-^iyj Ur^U ^1 • J*-*U aJ-L* Ju; |i <cjU)I 

. SJ-A* 4 l ; ,., a> - oli Oj£j il)l JU N AJ> aU jO>“l 

\y*~~j y£ c d& . M.Planck ^p^l* £* L^ai y* <jA-i IJla JJ 

j ^ JJ C-aJ Oyij AiL*5j . ^Jaj J^Lio AiLi^l Jp jtp oi i Ally* Jp 

. lil»L>- U«i Uji^i» 


iSUaJl o j*?~ 4jjK" 

<j Ayy^aJl Ailjajl Sjj-sO -- oL*P l^b o^ALlaJi dJbfc cJw^j Ui yilS"" 

l)^ J 4 Jjlj 4 A^-jil y—J-l yA*M 

yp Oy>»P t *UaiJl <j yaiyj iSjki Ja>- yP CjLjI ^J1 4 A-^lJI oNjU* 

. £tAji> cJ>.>^ c-iyu Ol -X>-l ^ajai*w IJ^Jbj . <iUi jwjU 

^1 jySfl JUL- a^LJI f L-^Sli jJUa; bll, ? ajU* ^>1 ajLW' c ^- sjS 

^-+s jl . aa!i£ <Ly>-y» Jljist y£ [jr^ »yOjjll Oi yL*j £i*J**l ? Iaj*1w3j 

# « 

«j-Ja)l OL??-y» p-*S yy J«,ddj i^ y* Jykl oUL—jT l^y \fi y ?N ‘^^ Ol>*y* 

oJut . 5-Jj-^aJt 0-iJy j\j*J>)l\ J>\y <Jyl^ 

* 

. IJL>- 

• U ^ cijL^ 4 ^ |%-^} 4 c/ 4 ^j3**^* 

. <^ry Sykli? 0U ^^Jrt ^5 £jy V'j^J O^jjl 0| ♦ eJJi ^ <ir^ 

jl AjL^aJl c 4jf*^lil ^Ijil ^ Olj^Jli iiLsiall Sjl ji-\ J y*CJ ^ a-S^ iiyc* { j£] 

. <y> JJ 4 aAjLJI 

J Jailil ^g^ a» ^ • * fl* OyK^ ^y* yiP J 

iJlA . oliVl A-jIj jyill 4-n^Jrl fL^ap! ^y* JLJL>> ^L*I <Lj^P 9^1 typ y* ^yyyjVlj <jli)l 

DK"" U e-^tJ 4 w?Ijj aJ-^p tiJj^j < j»S'l* ilfJUi ^yil tiJJi J . |t-^ii ^jIj Jjw \^i 

Jy <3yP ^\y\ JJ Ajj^ iilJaJI Jyo V lili ^y Aa# . | ^^^jcJS\ Jy ajj!^ $ ^UUjyi« 

yAjl*b 4 ^y y* jJj^U A y^ui U ^yiJl lJut y^J . l^iy V A-^wotJ 

J AyU jryjJl A«a^A-I C^i 4l«■ «!>■ AjIjlJI oAA y^J . >-Vyc< jvP Jij 

- * * 

. ( *Xa«—*» yv^- | 4 j\j aL%P \«4 hXi C L»^i AImO ciJJi ^ 0^"" , y'jlAll ^yLbwJI 



i 

f jl -Uj ^>- t *iX^2j <& . ajjo ^ ^Jt>- J* t <j\ ^ ciL-^^TNl Ua 
<y* j*** • <—■'Jj*** {j***^' -bw <^j>-^ i £jla* aj! jo i ^yjtJ 3 ^aII dJjb ^IsJLjl 

IJjjjil* Lc^K*"l jlS"" _ A-aLNI ^j+m jjljf JJ Ail JUf . jjA^lJl vtL^j I I ^^Jl^-il j^cJl 

. t jyill c£^*^ l ^1 <»»♦■ £ ;j a^I^* a-Pj IS 0^** . ^ 

jjJ-l ^y» ^L-l SUP Jju | : ^Jt ljj[pr A^o* 4 +*m »LlC AjIU>- 4^ <ji \j~* ■*** aJjU -1 d JA 4^jj Jtfj 

. I lf*J>y 1 ^*^5*1 |i 3ii\j ^* 1*1 oUy f ^)l J^l JU- J JLp^II 

I I ^ 

4jll» jJu^aJj Ajjl^J-1 AjUaJl Silil 01 J0>~j (iJj^tj JaS JLaJ ? c-3Lic^^/l IJia lit* 

viAj^ AJLAJ jyo£ . ^2# ^P JS* fjj t fjj J^-io {j,\ 4 ^t a3 : * J^-io jiii 4 A-JjJ* 

A y J ^ ll Aa?L±JI 5j>3-I a-*JjJ 1 l Ja JjLi . ^UH A J? j.t,.;H ^ 0t >—. 1 Ul aaL^mS"! 
jl 3# . ^JoLlt ^yjiJl <3 e-jUtiS*"! i)\ £ JO . j5**|^ 3 j^-, * L* 4 ^ oL 4 > ^*j 

Ujl&l p^-AJ jJp j! oljj U ^Jp J + 0& AIaJc»j C-itT . ^laj pip 4 Oy±£ 4 viJWj 

OlfjJ ^ 4 * OjU Jj SJjjJri S^JslJ! oJA jl 4 jLa3-Ij . A>*->w* jjP ^ t*J4P 

• 4^ 



\*y£ 5js* J OL^- 


l^U J (JL^Ij {Ji J 4^1* fUl t_ju7 tilil 4 O-LlJl U*A J 4 J-£ 

# # f 0 

JaJL*- JJ# IIjLJLJI frill £tlu* J^ jJU X J ol^ 1 fr^JL; 01 £»>J i^lil vll-i N . JS*TjJI 

iliUl Ol£jll 3JlP ibjl 3Jb-l^ll JLx*}J! ijilill J 3Lilli olwx^l abjl Ui5j . frill J oL^aJ-l 

. ljt£jk j! . JLx*j)l 4Jli)l J 

y ^yJ jl jji 3^y>»Jl ^*3 C~*Lj frill J C-J a iL* -X* ^jA.»s< a> » jl jNi j_j^ C^3 
“<&j~*» (Jl lL-Jj N oJLl* oU;y £->Ljc o—*j 5*I oi l+LT 3^01 L)\ <Sj Cjp~ JLajlj 
jjwj OU=jll dJL* jj^Je* U?. 3j 1 -ilL* Jl J-Xi • j^*" ^ US^l— m* frLll 

4 jw ij Jj-bu ^Jaj .A3 . JaiJj ^aJ-1 ^*j ^P cj*3yS -iJ-XiP . 3j\->«Jl J C.J *3 »* ^Jl oLj-aJ-I 

? ^J>- bLi . SlJlT Ajil* 3ji>»Jl ^ i j>-1 oIj£j^ 

frill j>jaj <A^ Jbuj . frill cjJL* 1* d J *X^- ^13 . <_£^>-1 pL/iv Xia>- -Xuj 

jlj fria-j £^*sJ AtiUl Ol^ll (Jl 3yblUJl d*X* c-->ly . J-Lsi- J^JU 3l>»J jLJLxll Jl 

J 3^>*JI ^«u i 3y*UaJi j^slli uL^all ^ iJuj> :>j*u . iJj^U ^*.311 ^ iL^UJl Ol3L*ll 
jjjl jVl u-A . lx£*j ( -bJbr ^ja frj-XAl Jl f 3aAJI oU=j11j fr^-Ull jLUJt Jl IjA 
jl 4 JJi *Xaj jLUJl ^Ja* (jy>- c Ja^-^ ^iL^J !A» . J-3 if * j* 

C^>v-^l ( Oy oliL-ll ) y>-^l! Jl^UNl jlj olylyJl jl <Sj ♦ C*Wyll Jp l^t -U 1 jyw 

• Jj* ^ a 4 

obj^llj c SiblJ 4>*^i*ll 3jl^*l oL«^^-l . ^>*LmJI |svt>^l 4. jj <M>«A)t S^x-Ji a*X* j| 

Aj^IaJI (Jjljv>»Ji ^^P jy*Ju ( ^^11 3j^>«jl I • ^»H*ill 3^111 ^P AlwaiUl frjJaJl ol>*^* 

jl (^\ 4 4H»tw4 y^^Jl 3j(i>*Jl jl b*Nji * { jCJUMX* ijjy^ll 

^Ja.A:llj frjJliI Olj^j c <^j|/****l ^j^Ij ^ cill? ^Ij^i oljj— CjjjJL^lj l^> JLJ AJfjJaJl Ola^ll 
3jliJl yMai 3^yjll «*X* OjIjJ ^5*^1 ^*j • jyj j^^ bj^p J^Ul j^J 3^v>yi iljL* J 

dj^>*Jl I^Ia*^ J .XfiXiP 4^Aj+£>S\ \jjjy£ jl (^1 4 3jy>uJi 4jbxl-^lj ^)\ AJLs^Liil 

. JjLf |»Ja^ > ^a^-I JajA*- ^^p <iiL)l ^Ij^Nl ^Ijl J^i ^ ii^UJI 

jl jJU . UJLP l^Uw^l LX^j J^arj obi I 0 >«a) 1 <oaii Ul 

jN 4 aXaII N 3j^Ia3I 5j 4>»JI jl J 4 (J^bl ^1^*1 ^bl Jp Sjili 

£jjj Ul . ^l^*^/l JJiJjjJI iiUaJl jl-LiCj 3jv>JI J^JL; JLcJ Irj/ljj Ipi ^l^*Nl 
^Uj! J -bljj ^ iiUi JjOu Uj 4 JjUNl or^ll Jl^tNlj J»a>-NI olyljJI Jl o^^Jl 3^\>*JI 
b (Jl^l 3jy^Jl dkX* .ijlj^ UJLP Jfr Ltf ) U^XiP ^31 am# 4 ^a.aII 

nr 



. j*-AJ L« jlp y j-^#l t 4pl*3l 0^>yjl U«U; 

ljji«*0 I *_~j>p lf*w*MJl yjaisll a~>»j*]I oJLa jjL»M> JLil 

M*P c/^ jW jl [jLi jl ^ ^J^Ip (jwJUJl jS* p]am+ JjSsj jtf ^Jlj . Ua^w L->ljy 

jl <^\ . JLi Ij*a>- jl t—-£ <w»Ijj a*Mp JT jl tiJJi . ijwJUJI c£*aJ IpU 

« « « ^ 

£jj^ljj SpUr c ^IjJij s.^S> j^oL^j L*Jjlp r j^uxj M jjwLjyiJl 

. I+Mf* I iAaI...**<• ^ y«i*J 4 --^>Ijj A^Mp 

3>i jtT a^JI Jp dkM* U ^ J& - l- ^ W* J^l oJu Jt- ^ a*uLI Ai>Jl 0! 
s>^ cjtr . ;l£ji£ai ujlJi ^ ^l-^l Oli jS' 3y^» t 4jjj^ o^Ssi t U ^*f C-J&" , Aj.JL.LaJ jjz> 
. Aj>- jl! ^JUL? yljj <jvj oSilll j* Aj>-^ ll l>bJL*i*w ^Jl AiUaJl (Jyu L* Jaj j> 


ajt ^ ^ jl 1 i*,& aiiyi t tfiyt 

^ 4 * ^ ^yaiLiJl IJLa j\j Jtf -tfj . 4-^LilSLl I j*&± M tj-Jai\ jl 

Ij^P Ujj-W? jl Sill! ^ l^Uoi*! ^jJ c 5ilJaJi jl I Aaj-jil yljJj iiUaJl Jv a 3M*13 -b*X>- 
djUl ^ £>*jJ V Aa^Ajil SMil i^JJu ^ll iijlyJ-1 AiliaJl j| . j^Loil c-jja]' jl*J t £^l 

^1*3^ oli i)\ (,£I . Ijbj- <JIp y>- 3i| 7 ^!^^ aJIp <£yp 

t . 4Jf*\j JjJUP ^^3 *i«33«ijj . <Jlp 4ili? 

• ( hrf J yjt) j^UaJI <.>*^3' ( frequency: f ) j>\y ( Energy: E ) *i\iai\ 

. ^>y£}\ j*a*h >*%* j^j\j i E = hf i jyMj}\ IiXA jj ^ 

iill? CJ^ lil j^Uall l)^Ssj V 'JLft Jpj . <Jlp 4jli? JU3l jAjb\ 

lUK^ Jbj c 4Sjli ^*—o It h c L-—lull C-jIjj . If yip 

IJla ^ ii^Uj jai Lu» ^1 ^/Jisai l)I il . I- 5 ^^ 4 C-jlill li> 0_^i Dl 3*bJj>* 3y^> 

. o^UjV yj*5lll iilUJlj tfjjail yly <jy J^l 

• jW - 4 jW ^ 4 jW ^ 4 U^-JU 6,6 (^jl—j l^l . 4 a3Ij 4^-j-J yyw? i-XP oU jl jw Jy53 
a* 4^4^3I 4.w.j.Jall cjl^ li^ ji| <^>«p Mi . Ja>*lj 4 j>*uJ 4jI J^l li ^iyo ^ jl 4^jjJ 3 yj*~P lf»l 

. Jl jyijl ^ jy»aiMl 3yU JpaJU 1 db Ji frjJaU 

. IaIj^v j& JU3I ^jIjsJl oli y^-jaJl £^*Ml c..; ^ i E = hf t il^U* o y* 

<~S [y J&rji ^ l^lJLj | 4 »lJ | <~S hf <JUaJl j'-uil j{ If : *1*X* 3 •XjJ^r 3Uajl C-*U3 ft" 

0 ! ^ ^f. r y l i&i ^11 «IUI dli _ J-Z >}j 0,25 f )\ 0,50 hf > Hj-X 

* # » > 

. a^w-L^I aJUsJI i yJ-l | ja libw?l Ml j_j>J 


11 



^ I ^ ^ I I 

.UUaJl oUJ-l oJUk ^ 4 j>xj>w> blJlpI W^*i ; t* 4 jL 4 jJL-sOj SjLU 0^ 

00 * * # . . 

• jj ^bK*" tjl*X4* liA ^ 4^iS"j . | 4 ygj^*l ) OkXA ^ QJ«|^ 0 l ** — 1 ^**‘ 

*wjb 4 ^L*K"' ^Jflfll Vl N l^*| . j^ii*i*Jl *i - -|^* ««./3fr 4»J > >.) 4 (jjW y|^> {jffl 4 4*UlJlj 

<Jj*Ja)\ i^UJl 0 jrJkl j*pJUj LjaJ Sjj-itfJl ©J^j ... Vj Vj <1 ooaJ V JL>-1^ 

%ii bJlP ^fu UUfcj 4 J \£»\ £~J\ Kyiai ^Jai £~<au JpI J\j}\ Ja*- bli . JUil j\fb\ Ob 

oL>- Ul . Ifi* jJUdj U -5JLP iUJ ^Jaj ^IaII yjjsil • ( «—■) ^jflSlI 

UiT ) . 4-l^Jl AilUU Cjt* l«J ^ 1^^-fT jiLdJl UoJP ,Ja£ l£ 4 yw>t 
Ob-jil jj£j bli ^A> b> ^jAj. ( J ^ y,/ 4 <J-saN Olsf^Ll iJLP ibjl iiUaJl oL«>- Oibjl 

. bap j^\ ^jAA^Sfi j\jb\ ol: 

. jj-W? ^Jp £^-2» E = hf otf Jj5J 

4jfij^lii bjaJlll jJj UjLp J-s 4*^ U ijwLvtf^j Oi ^ 4jN 4 ij3 'jj+0 f Ja Jl \f 

Jl <^l 4 AiljJi out i I Jo I ^Jp 1 ^juw* jJU JlT <iP jl dUi Jp oj . y>-> 

^-oij jlJLoVl Jj-a) \ Ja^Aa iiJLi^J . £j© y )f" 4 JL jjl O^Utl J . 00 0^! JT* 

4JjUa 5jjo oJ^JLsf- ®OU^l 5^* Jjl U-t |1 lj^ . i>jill AjUaP jI^ju-1 

. oJj J>- <S\jj^ 



no 



jjm Ujju Nj ^3 ji t *3%t- Ol OS' (T 

J JjVt i^JJi . iUi ^ ^ mi Jjj . gj-^aJI i5jJL- <j U3jl» f 1 u z/’ d ‘ (^''^ , 

^C.I t - .Xi] . Uw \^j ^ hr^ ^ *x^-l ^Jal-w ^1 ^UJI £jlj 

. ^A>“ 0^" 4 L$-l**P t3 A>«jj“li <m~*0 CJlT . A-J^ll 

# . . * 
aajLm 4 U^sd>- frUjyiJl <jj 4 |*Ut (J ^ • k««.Jl 0 j^i*O ^ Ls<ap ^Ij*^j J*lisi**l 

^jSnjC N Ail a-» £^1 L-s^ljj *Ijj jf 4 !&iu*v# lib^ j^.jl!I 1JLA Jj£ ^ il . SJbJb^ 

LjNjU^I . aJL^w ^jA y>-\ ^\j aU^ ^>- jl 4 if[) Jk9 A*ry ^3 ^j . 

J^-b *>Ui li 3j\jup\y N 4 Ol^-JtJ (_£^v- C...-.1 A**j^£jl ^LJ! 4 ; .,<afj A^*j-*S\Jl 3^>*JI £• 

. s.>iu 

^•Nl jLcj Ujlp SjUJJ ^Jaiiil *5jJLJl JJ5J ^ya&. Ijb;- Uai>u* dAi*^ u£* ^ilJJLJ 

4jl_JLj^b aJjJjJ ^s>j 4 oU Ji JiS" Ji . AjjI^A -1 UUUJl ^>1 jl gj >^all jlJL^U 

SJbjJs-l 3 j^a!1 JjI 4 3 \yr A> Uj ^JJLaj lw* A^* yw*i 4 j>-\ Lfbjji Ot illi • 

jy+M$ ^ Sijl^jl H aSU^IS 3JbJb»- S^Jai JgL;:.^l OlSj 4 ^Ii-JLjI OjJI AC - ! j^S""" . 

. gj-^aJI 4 *Uj cJutc^l Jj 3ilU < JtC E CJ^ . 

jjjf^jjl i bj"* f*ji 

Jlii . Sjj^iJi Jp-lj yjjJl A-^Jl^Jll Sjj-msJI JJajI JiJ 

j%»Pj 4 Aj ^ yxxjJl ajl^al ailAl 4^ a*Aj«X^ 3 jj-^» 

|l oULJtl ^Li oLjUJlI ol ^Jj . Jj#uiU -Uji L..»*«. 11 . c.lb 4 yi yrj 

• Ji j* LT |f Oa; 

OUiaiJ CJK^ . 3JbJL>- jjJb 4 A^iJ ^UJI 4 ^\:.t>;»l (iJJi £*j 

U^^Udi*lj ^)a3:ll jl • ^Jcs- SjIjUaJI vlii*!^ 

. [^Ju Aijj/A-lj aJj-soJI AiUsaJl Aw g Jg (J ^ 4 SjlyMj jJUoJ ^Jl Sjvfil Aj^HI ^JoJ3)I <J ^ 

* * « « 

^•L*pNI y lp ^;.,<a >* gj«s<aJl 01 4 A^>-jll Aj^iaJl AJj^>-l U 4 A» a-Sj^Joj 

aJi>JLII JL*jf *— J cj ji^*- ^ 4 c/* 

oL> ^ ap^aa oJla 0 ! J 4 A-iiT" 5 JlL Ia^v- amIsa ^p aJ^oJI ol^jil cjLblj 

. 3 <3y3* 

nn 




0 0 

^1_~*-^l SjLfLl S^LU o \jy&A £+ L*L*p JpLa^ ^Jl y OL--J4 aJu 0] 

jJUo? t Uj-lj^l ^;.,<aT V OljLflil Ol . Ol OIpI Ja^iNl u^» jA IJLaj . 

alyl ^jA 4juJl> OU-Nl <Jj£j t A-JJ-l jjJL^J djycsdtJl OUj^il C..yyi> bU . <4y+P uLj?- 

. frLJll AjjI ^».;« *N l Oj-^JI N jt-JaJl jjJLS^ 0>**^ 

4 ji *i Otf* . a^jI^J,! Sj^sdJl jy»JL7 jjJo £-*aj OK*" Ail j*->lj JLiil jJjw ^ 

3^yw? A«]ai t U ol>- ^ ap^a* AjjJ obs-^ll COK*" . aj^zil jJJj jlbl ^ JIjj [a Ajl 

. iilUj i3t a^U <*& ajI aIaaJ U Jaa ^IzaJI oJLaj . E a>U? <*li-l aJL* ^ 

*l~M U,^b Jpj U^l-u; a_jL£.I Jp aJNjU t quanta UjaT ^kill *i* y\ Ail y~ 

. a*UU ctJULr ^ oLS' t a1a:.«,* 


^lj . A-jjOaJl Aj^jll jhfi jIjCJ l E = hf jy+*^ t Jij? U Aftjai A*lb 

AjbbJtjjNl «JLa Ol ^ ijJu ^Jp . A-^Jl^** djj-^3 AjL uJJi j y+ * J £ OL^Nlj 

. j>-l ^woir ^ cJLti 1^:1 ^1 JgjA»*JI iJjj*** 

aJj*> a^j>- y Ol a^fmjr a^jUI aJJU il ^b-JI Ljji olijj^ll 13 a 01^ 

^Jp L-jajl SjMi ^A t jJIj £*Aj2j N 0^L*il Ol ^1 . ^jiz-Jl iiJUj ^p a 

Ajjil* o\ c ^j^ t oUjjv^lt oL-^1 «JLa Ol { j\ r 3 Jij . 5ji»w> aj^U oL^ SjJUa* i jUUJl ) 

» aJl« a*j ij^ aj>v> i| » »i* jr ubc 

A^l^l AiUaJl 01 y> JUJlLl . ti^P 1^1 ^ JLi A^X ^ ibj (3^1 01 

UiJL- OlSj O^ull j\;I>“ • Ia^JUo# y- ^\ 3y^Uiil ^ ajjJjO? C.. 

. Ai^Uaj ot jy 0 jj^!AJ A^lb JT ^Iaaj . aJLjJI «Jla ^ i,iJUL f ^J ^^OaJl <JlUI . a^ 

# (I 

I^^p L*«Uai . IwbJLk^ oK*' E — hf fU*w«l Ol O^^^tj'y^l aj>^^11 ^jJU ^Jllj 

4 A— A> oUfNL jyCJ AXa A^-jlii-l oljjj^JVl A>U? Ol ljb>-N 0 «Xa 1I «Ja~- djLj\ ^0 >uJlI $^0a3I 
« * * * ^ 

. Jil jfty ji <^3Jl j^^l y ^Za y^Jcj ^U>w*l t jftyi I 



i 


£jj>- L»l . Obyjill ^1 fyS Jp Jjy jU»t Xd 

JL; *J ^^aJI i^Jax il jj— iJl J—iij ‘ photoelectric effect JJjAfll' ^ Jii 

. \ <\Y Jyi ijJb- 




1 j-~a* { ^j ^ t* . ijjJaj ^li»ijjl fWi \t^ki. <i** l* iiST— i 

^ jii . J SJjJL>- ili dJJi OlTj . <~*\jJ\ 4jliLts^l) j£jA t, <dJ 

JT (J fli^i Jjjaj ^ |J-Ji t\& SXoJrl jL^Wl 

? JU 



n<\ 







: 2*24)1 cJli» 

: ojjUp ^£jl cij OU- 

f^' Z?J — jaJ'j — 3*i*-Vt j* 

lillj 

t i^iart <3lf til U#j 


Lewis Carrol 



W s-to ^ ^ 

a*J? CJlS^ ^ ^ ^ flp (jj . y>u>- L«w?j JLi 0(5*" 

. * * ^ 

^jxJtu t Ay-U<xi 4«*..,>■ ( j t aj\^a>-’ vZ^i o-j> . l-bljl* Ulj^l C.. ; .>*»^ Jtf < s aj+Sj\ 

I I ^ I 

ojIj d>JL>-lj cJyM y* opj ^/1 a*UJ Sj^Jai* oLiiJ ^jJj . \^ji 4 U 

i— l^jJl jjy>j <Ll> a**^ 4 ^ ^ OljUJl 4 ^ Oyy£ 

^m\ A-PjVl oAa Jp jUaj j'jy^ y* iy^\ 4 ^ U^t Oij . b*lp 

. 1 j^-Jl Jw-fUi) 

a~aj J -^aj \ A<n fl* Ojj^JVl oi J.J. Thomson OlT 

4 ^ i\jjj£)\ j* jlo . 1 jU- Lj>- y <-jLis5^Vl !i> ^yi Jtfj . ( Ijl^ a-**£J 1 ) ^^JLiM jUM 4 ^ 

« » * * * 

^L%dj t)l £^Uai**l Jap- . l-b>- ij^ai\ o^lil olg —^-1 oJa 

^two4-l Ua jl y±5 Jij . <dbS^ Ojy^M AJL>wi ywd l$JL*^*l y* *A y jp SjSy“ ***)*" 

* * * 
y* ^yil 4 j 1y Oy 4 Ojyc* 3ji ^Jl>-I ^hj <j\>-jj.bM Sjij . jU3l Otj-b Ojji lil Ijbj- cJ»-A>* 

*A** ^LJI ^ Jij . y^y^ yPjjti 01 Lw «; i» 1 -b I-i^aj . Ojj^JNl Ojj 

^jl>- j£ lylSjjZ^Jl iJL-J-iij Ajjlp Olji C-iy* -Ai 4 ^Lyf^Jl oJLAiUaJi 

. OljUl 

oilll Jl U«aj^ ^ O^ji ^ Oi S^lil 4 ^ llj 

J^s t)L j^isJl ^ . l|ii>- L .. r * j CJ&j>- i^wll 

U aIS^U- ^Jp 4 l^-|^*5 £s\j\y* oJ> jt*z3 Ol O^j . o^ 9 **&" 

* « f . * ^ 

JtSJU p 4^JLil ^->-j3l JlJ^*Jlj . Ajj^^Ij AjJLJ i OijIj^A j1 OIj Jj^A c->jUf 

(JljJ L* OJ&~ aJIj jyii^ oLUjJI (J,| a*JjJI AjjULaxII dI^iaji l)( £-Xii i)\ ^ il . jJJji jj a*a*S^ 

. E = hf ^ p-P^Hj <cU 

0 0 

y* jUa y* (j*- y& JjJj Ui* 1 a J& 3j 

6£ ill«X£ I L* j yt/Xi OjUJt jAn^ yfi- . Ia^^.^ 3 > 4yA^Jj A^*jdJ 

C^y ^ ^ la ixJ U^>>- £lj £jbS jl 4 uy 

0 ^" i £'^ >m J (-^y Jl Oi -by viJUi fj\ ojLaJI . Vb^ am 

5^ b^* b?y* a^jNI 3^Jl |^f*>* 4 ^“ b»* 3 * < 4 ^^ cyyn 

. oUjjZ^JVl ^uyyJ iJfiS j\ 4 5jJl!I <JtJ I^U JL>-I jJUj ^1 0| O^J Ly»P I Aj^Ip cyy^x« 

y^ y-^ . I 4 ^ ^ j\*^3 Oy>~& sir y-*> 0j+~£ ^ ^ ^ ^ 4 ^ 



ij jjl <Jj 4—»j-t* Ljajl O^j . < J»j J cj!€' 

i j*+£>\ oUjj^ll £\jj£ jrijJUB \Sm . (w-jjJI 4--JJ j j~Jt ^jJ SjJUl 

S«A>4j Ojj^B ij-ij c& . Oj-iJi f'yj (J 9yA 4 4±\j 4 ^ C JJLP OlS’" . JtjJl 

* * ^ 4 * 

. LJ l<oly*~ SjAJI i->-jll <u>^J!lJI Jjuj <JL* iJl<>w 

^ *y **bj *—ijlliJl ^y* Sjbi ot Ojj&yi l ^s M 4 *J*^’ 

Jpj 1 iJUJ ^JUI Olgl 01 Ja>*^i Jtfj . J^rjjJjk ion dji\ 4 Vry* <>«J. 

. dAJy . <oL>- Oj£j </ Oyjj'^l Sji 4^y ^ *—■«£ Ia> 

4 S jA< 4<« AmmJ t - <l*j] fl «<* 4 yJ » > dj-lil 0^ **£_/ iS jJb^jj otT 
Vxi. SjiJI yy Js^ Sly J^>. jU* dlii ^ lyb LT^S" <JL» 5ji y ^ JT 01 

4,£y gAa C-j£" 4 o%dJl <-~9rjA y*-j ^ 4Jjy£fbjl c-^y oL>- £jy ^y* 

Ojj^Wl Oljji j£~i {j 9 ^ dili y*^ <ujk> 3JLJL- SjJtfl 

A^-jJ 4 ^>*1 JSt*~iJ • 4£L- i O^r . <JLa>- i}y>«l7 oJu . 4J 

4^-^il SilLl 4 OjAJi oLj JLa jjy Ajt - !^-! <».>«..H C-JK^ . 4^ <0 

. aSL^JlI 

J^>- 4 ^-y^iuji Oy a^js’ juj oi ^ 

{j* j*+p\ OijJJl OL IfJ U (Sji Jri 01 «A>-^ ^Ul^J N IJ" . OljiJi j^UaII 0>U<*y 

4 dJ> Jll*l 0| . Olj-iJl jljajl ^ja <—iNl ^jLJ 4-j^bJl <J|^lj . {£J 

oL>- j* ^A^w-U Jj l-b! ^ 4 oljjJl ^ 5 jLU 

Jlj 45^>*1 Ajji Cj\ c —y 01 *^* . OljJLll y>-l -^Ji 

LUaJ- ^ya^O J^-JJ ( jP Ol Jb 4 ^jJl 4 ^jJJl Ollailj 0 \ c —Jrl oJLa jticJ JL>?y 

. djJJl ole" ijjJJl LUa.^H ^jjJ t.Lol^-1 4y*»*> ( jP OtyllaJi iloly>- 

4 \^\\ SjiJI <jj ^ 4 ^s“V^ ^y*' Jy J-^iB <-iS" OtU“ Ail 

^iJI 5ijj Jp jUSI ja JU tipj ^ f^jUl oU^I <v- JL-jl jr J^>- dilij 

oiji j' ^ J-u J^-io yw> ^Ui o\jy| o jUj . 4 Iaj>- iiJj 

. ^jyiAB jryi J^UL-J Jl Ipd U 4 jS> U 

# « < * * 

Oi eJ-i** . 1-A>- ycs^Jl (jvJ dljJl SU^Uil C-JiSj . OjjJl 

jjAjj. jjji <j^- sijji 4 ^y ^*aa)i s^y jy yy# 4 ^ 

. jywail SjJJ! ^llp^y. tUifl dili 4^ Siyi 

c—JjJ oOpL-^j Rutherford Jjj3 4 ^ju c-iys-l Ai vjUjJI dJu cJiT 

, 4 ^ ^jpLhaII jdNju ^ U>L>- lyjaJ- Uajl oi *jj*j*j 0& . Marsden 0JL-jl* 


VT 



^^li ^jJUt ^ 3yt ; ^ • »—. j ^>ii1 1 *1a ^l^iijj 

2 >> ^ Sill* Ol 1^ ^AS” Ol IfK^Ul f 3yb JJ* Ol i-Sj&l 

y- ■ 0 y-*£ a— il> lJU- U-L-i^v* ^1 01 ^ O^i <Jd ^Jl . aJj-> 

* Jl^rl 1-U ^ ^ jjJL^ jJLi ajs*1 jj** 4 <—^Li» OK” i*y*aA-l tJu* 

Vy*^M Ji* <b* 

J *m 01 iSy up- ‘ lljliljJl i f 6\jj^jS\ pJJj f *yl Ji jy t OK” 

\z*0 jjLs>i |i ^Jdl cyLiJl IJU t 1 ^^-jVl i^OJl i 0 

* » 

^fy*a£. 0 i OK" . bty^j ^ 4 ^^4 AjKb ^ aSL> 1 t jy Oo . tj** ,y Ai^ ( jij~ s ’3 

. SjiJLJl Oy-*£ obL^- ^ L*>l^y LU>- ol ii-J Uy H jjt A>-yyW £y>y Ojy^Vl 

0 

t y-> J-k*13 y ■■>■«> c^UjJJ 1 JaJoa dy~£ £^1**j <—-i> jy -U-J S^W f 

f .t.11 *j\£\ Ijjy Jw-^uLl jfuftjyiJl ^ -boil JijiJl <!ib ti! biy* fMiili . *jyj*j Jiy* 

* 3jjJl yw? Obyyfxft/l 

0 * i ( j 

4 ^yySjiy <^1; c_—4 cjJltf ^Ay . ^ bJl UU l|jfl.wlj Oljiil 1 US^JJ^Al 5yi 01 

JS” £* Ol 4 SjJUl a-iA £3>-lj 2 .*^ £U* bl < Jy*lU OK” . Up- J^-lj Oj^^My Sly 
SjJJ <Jj^ ^L> f 4*11 A-LjL# ^twaJy 1*^ 43b—“*' <J L^y^^l <^lj*^l 

i*Ju£” ! JlJ—J1 OK" . tf-bK" <pp ^J^y 0 ^ C-~*K" SjJlU 4-«Ky^)l Sj^sia)! 

jyAj ol ^Jy^ll V ^“>1 J*V IT • •jjJl CJK" jl ? *jl-^ bj!)b JJaj Ol Oj^^l^l <J& 

<>-J^ll Syi*S* 4-fci £W~*C ^ tf-lQaAll jC OJJjLj 4 l-4>ljf 1 jj* 4aJ ^ AjPjL-J Oly^Alf 

4 *-U ilr 4 ^ y-U<aj Ol Oj^ ui3i JjUj Ol Oyj^Wl (Jpj . ft£1 ^ Syl^ 

4lJLli . ^501 ^iyi pJb* SJjK” oib OK” V[y 4 jly^li 4iU» a^ N Ol 4 O-Tb!^ 

Ol (^1 ».t>H ^jA JJla Liyji>- Ua>» cili.<*4 Ol ^y-isSb A3lt .iS ^ jJI t—-Kj^li ^3ji*l Ula Ol 

. AyyJ? aSU^ jl-U* f j»z*m 1 UiS” SlyJI jJp ,1aS.,»> Ol Ojy^JVl 0l0« ^ Ol 1/ 4 l^U laS.w 
oly-iJl ^waJ jy?** Ol jj^y * L^L^jl l^is” S^lLl 4^Uly aUj SjiJl jl^J OJ^Jby 

Sj^Jl CjKj 4 Jj Ap- ^JLill SjK” (^.aU OK” . dly JJ” Q . a l.. ;* ! bl SyyJCM> 

jJLJ AJyjbJi ^y»»Jl Ol ^ aJjU AlbK” Ob jJJCL* S^lil dJKj I ^JLi SyK” A^O^jNl 

Ifl^” Oj^u-* S^lil CJK" 1-l^Aj . ( olijj3 ^jJ SJUiil Sy O'V 4 Aili^Jl A^jjJl a-U ^ 

. ^1^1 ^lyl 4--AjLy- tyjail OKy 

Ol aJ dylA^ ^y-u!l> AiSli^ Ol Ojy^^|l lj^)ijt OK” bl ^^ly 

4 UL»4 aSU^ jlJU^N aJLm-j Oyy^JVi Oy^ Ol 0^ Mj 4 a*U^ tj-^Jl 01 <iib ¥ by^ 9 j< ^ > 


vr 



^ a* ^ { ^jS' Jl JiJ zyo iiLdli. iiJI blj 11 

iill> jl.1^1 $ ^Jl ^jJaJl -t£ jl jjj J^U- iilliJj . ^ « Ja.a T J^-io ^1 4 

U*rf ^ J* ^ ^1 * *^V" ^ (^ j!/^ ^ ^1 . dMi <1* H » ^Jl c-ijjajlj 

? iiib <1 ^-J iju^i . ^JxidJ L~- 

y* bl jl-U^ U V SjiJI jlj JjiJ £-J?j -Ui . ibLw j£j jjb ^pi jL&] 

4^1 jlj-^1 4 -Ip Ij^b^- Jb 4 Jai* SjiiJl oIa cbj-l>- ibJ-j t ^>-V jlJL* l^lJjj^jl Jj»l 

jl Ail ^JljJlj . **iyr ®_^U>- 4 aL| viiJ*^ lb>- ^ 4 jji \Ja>- tiDJLjj . *j-b 

4^jJ c-^-X^w-l oi h jl ^-1** jl£j . J jl -b V h iiiltll jlj L* Ipy yu5* jlaj» . U^JL>- 

V bLb . S^lil j& Ujj-L,^ Jj l r ^L s ^i*l J ibj-bJl iilbJl ^bij .~ii) ^jjIxJLjIj 

• d “^J L - 1*1* ? *J *4> C^3 ? Sj«Ul *LJU*-I <J Li^l 1$>*IJI>»^1 
* 

j^yljjryiJl £g%iu AJ*^P *J jl . *LjfyiJi ^ JT Jp LfU- Jbu jl Jb jJrl ^-Jl lijb jl 
Ol-b>-j ^ ijilJ* jjl Ua»I 3JL>-j JSj . yijyiJl <**^Jl <j ^Ioj 4 ^ 3JL>-^ilj . oIjl^-j 

x * * S * ^ * 

jJjyillj 4 ^ ^^^P 4 e£j>-l OlJL>-j ^ 4 AjJLaJ 3JL^-j ijjj^Jl SjJJli . yw?l 

• 4 fy} cy **-* 

* -**■/'**' 

4 A y*j i-ilb 3Jb-j l|«*| . ^>*1 Ol«A^j ^1 bi*il • l-*«i*il <1 |Ijj 

* 4 l * 

h O' Ja^-'V J^j ^,xj . i»L~* — fjP »JL»-j Uij'' t action OjOljjyiJl <■ ; ■« — i c^i 5-t»-j 

• ^• iJI v 5,1 ^* 4JL^ U JL^JI <JLp jl^J 4 i^jlj fjA 5JL>“J -L>0 jl ^v^sjC 

. oU aJja vjyc# Jbw llai^ L*J5^ £tlb ^hJIj SjO*- jl 

( J-m^I>- ^jli jj-b ^Jl 4jaiJ|j ^ y*?y ^^^>^11 ^-^1 j^ 

jjj jjj^^l j^ Hj • olill <]ajaJl j^P dJbt-j ^-Js-I ( 4lPy—o ^wJrl 4JL5"" ftlJbf- ) ^Ujbl <-j 
* . # < 

'•^ • 5 !r^ Okj ^si v^iibcdl Aw ^r* l-siajl Sl^Jl J y>- J\Xa Jp 

? jjj^] 1 ^ (^jljJl fjJI 3 a>-jS^ h oL‘ ^Ij^c—< 1 . (£}(j jj5vo 

^>-Vl cJ^iaJlj vlJLw*l . JaJ^ o^yw? S^ jJj-J jl jj+i& JI^Jl 1-1* j» g ilj 

. ^Ula^>l Jujj ^I^Ij yiJl (^lj J*** If" t dJL-lj J_^>- UIp 3^il ^ lljL; 

4 3^Jl jjjJu U1S" Cbli . S^JI ip^- Cobjl US' JedJ Jjb JLiJ ^Jl 3jiit jl ycJU Jb*JLP 

• J 

# ^ 

A^pl^i bJLP :>by ipy»o* jl A.v*oij JlU- 1 ^P liljv* jVl jj*£xj 

jt-Cjj 3^^ll d-1* 4 ^ jU.1 4 # ib^j^ll 3^^ll Al^Ui ^P j^L*««j dlpljJj . <.»—*«■ > - ^P 

« 

^jp A-»pIj3 Jjc jS Uu 4 ^jlpl ASjU 4.».Jb la3;<~ 4 <uplji ^jx>- <iljjji 4P^ JbljJ 

. jljjjJl <P»bly J Jju) ^pailb Jlj ^ JjJj^ll ) jljJ-^ll 


VI 



Aijfc* ^y* <Jl SljJl JjA- yljJl jyu^ji Ojj^)Vl iZJjj^aj lili 

Jai i^Juaj d^£>j Uiajl fcatf t^jljJl fjali jIJLaa jKj AIjU ajI-La ^ Aj jJLJc ^11 ly&\ cJlT li| L-lf 

^\A\ ^jljJl fj*3l <iw^ <,£*131 Ojlj^l O^J c-AiyO . LJajI \; a wA jljdl 

' * * . f « 

jlai cAA; k.. —> o t aJj-^ 11 ^jL-olijIj 1*)* djj&*£} <jl L> jH* AjIjL-j*- jy^j>r JjiJ . A^^tnl 
jloll jtj 4 <*Jijl J^-y i h i-L>-j ^jL-j jjj^J*^J fjall jt jJp jlJLil 

* * < "" * * l * 

3h f • Cj\jA £jj L *UjI j>- 1 1 jlJ-4 Jbrji 4 2h <£jL* bjlj Ujp c-^r f* . Sj^jl ^ IjUu 
* * « **'*■' 

. ijJuLJ Ujl>- U-iyr ^ ,Ji.t<l JJJbj . JjNl ^ o>*I^A ^m * ~ * Jbul 1^1 Jj* *X>*^I 

OljL-ll •‘if*. ^IjJI *t <^l . o-Lil cAjIjil 5SP (Sy* IJLa ^ / 

* * * * - « 
jlJLll jjoii . ij*i)l IJfJ jjJ 4 JUj ]y jy Ulc^i U*" i A^^xJl i jl 4 a**>UU 

. jlS^ olil—JLl |*JL» <£}lj)l fj*Jl -iL^jlj li>* 

t jp ^[*£\ jj.l ^9 ^jlp <■,,.**«» LCal ijuLtCI j| . Ijl^j lJ>^. tjOb/i IJLa |l 
jjj*^ 3 Vl jl a>L£j £"1 £/** * jjly j[ / t ‘* ,t >S ^ Wf** *jl <^l • ajLlc 

ifi Ul^ jlj 4 <ij~£ t <>vj > w> h tiiiijC C)\ N 

^Jl JT ^ 1 j ilt.*.* Ojj^iVl •JLf'liJl j^j la 1:?.,«t 4 4A& 

Oi U ^U> ^31 ^ ( ..3h jl 2h ^ lh ) h fj»Jl ^ ^ jJLU 

. •j-UJ . OijtXtJJ l .. j 3j 2j 1 t a>i^>«.,^11 

N Ljajt L>J . a>IU ^-io jl c!jj^J^AJ ^31 i aJU'L ail 1 Jail <_>yu jl ^JL 

lM i/J ■ d J ,JL * ^ f>l> d -i> quantization jlpIja) - 

iiUe> . Jp**^ jLJL* ^y* l*-LP Uys^ jJl^Oj ^3 Ljajl { jP yll uJJi 

ijJj^ jyLn-J L > « * .^ij oljljll jju iLiijaii 4.1 — > ■ . aJ O-Lil Oljiuil £jA jI-Ia JT ^ 

- jlj> JjW,5 1>-Up &}y+0j Ll A^JyJail 0|y^i> y~£\ 1 ^ jy E = hf 

4 IpiS^ (jiAf^—Jl Aj^aJ -L>J Awl i al ^ ^ N Y* jiW / Oy^ ^Ju 

Jl *^-jj 4 <£)U33 c&rjj^ j* j^Ua 33 *yjaJ\ \ A A * ^ip JU &j jl i OlT 4 J.Baliiier OUji Ajf - ^ 
^JuJaJ3 IJ> J-U ji Jj 4 iJ|yA C i ■» _! 

aJjJa J?jJa>* »JLp j£- A^iii aJ&jP AiUop ^a <^a31ij ajUL^ JLaj v_JuJa3i jl ^I . ajjAaa jl^ll ^p 

I A 4 4 

. jL^Vl L ya»j A ^atf i T JaJLil jl <^l 4 J?jlai-I di> uy.ji Ja-lil jU*-^ 4 <^y^» 

4 1*12 j+z*~a jA jJj 4 jlpl * — AA^>ydl ^L-flr'ill jl . ti l iyp£ — a^IaJI ^ «yJ»3l 

jlp Olji jp Ij-jL^ jlT Jtl Ajai- (^Jjl ^yalUl cJuJail . ^>^^aJIj y^Nl 4 £jl 
jjj^J^/l AlLU Jail 4 -.. jl ^ J rAT .^ j , ^Lt^l -Li*I L y*.4^ JlL aI ji lij . jyf“J^JLXl 





. djI-U illjaji Ol UJajl £^Uai^ Jj 4 jlJL* JS** ^ 

dJlA jl ^*^jc Ofcf ^il ajjIjJLI SjaaJI 0*V ( i JLaiij jJ.U 

Jb^jj 4 A>-LU OjjlJtil ^ <jyM <_/*-! c)l Uj . 5jjJa^ f ) 

<^JJI <JlJaJl (J j&J>. (jLctf tfj-jaJl jhy UJj . bfcjj-Utf Oly|^l)i ^ ^jyc* iJp 

ofl.jall jy^uaJ j^< ^Uai^l . ^>-1 jlJLi ^L* J ^-^ 4 ^j - 4 JAi| \>»JLiP <IP 

. ^JUl 

Ojj^JNU . Ijbr- iili* 6 ^Jp JU aJ o^>*L)l j^i c ^JaPj 

4J^j . \{j*0 £^aj Sl^Jl J^>* jjJb jl y^i &*)! Aj i^-U- V <l)jj\£jl J* 

ji]a-J ^fcj c jii jl 4 £--**£ ^ 1 • <L>*% t>» *l£ ir^ ^ J**d V 

. o-LU oljUil jv J^ji t)l <* 1 p jjJ^j 4 SjjDI jl-t* ( JU^mJI ) jjJUJI J*-^)IT 

j\JLa Syii jJUJ N *^il ^Jp 4: 4 lr*^“b * J - * 0 ** tJjii ji Jjl>- JLij 

* — 
djj-^ll Utf cJ>* JLii SJjit* j^P 5jj_vaJl dJu* CJlT l 4>pj . L*^ jjj* j>-lj ^W 4 

. <JLa )1 dJuk ^ <ojlUs 1 I <l£jI£AI 



YY 


d\ lAjlj 4 jJlLu! 1 ol^ C'iW ^Jj i ULc |1 

^Jp 4jj\j*si**\ j>~ 3JL*jxL 1 ijjuldl jj.,<all oU^jLmw* Sj JLIIji jlJlil S 

jiP Iaaj . i^jyt jl«X* ^ 5& (£<xA-Aj L* L*l . djlx* 

4 4PjLm*zL1 o\ ^|p c)l |»^«* *■_ i«^**«J \jL j 

• Oytf jJkb ji (fjy, jlx* tj tSy* 

<5^>- SjiJ! ®JUbj . ^Jp <Ui .m^x* iy JIj^ Oytf < r ~>ry*+ 

. 4S^>- £jl—*J sj-JiJ olu>* IJubj t ( jJiVl <Jp ) <pU-UI jfrju l^l <^l_t i^yta 

. 4Pjl—J *tjl ^ AiU? jJ-sAj Oi A«JLp t <-Jlj4 £>w» s t . ; ^ i » 4 Ojj^iVl cM L^ £jSU«JJ 

• ^ 0 *^ £jM ^ ^ ^ jy 




i jjWj ^Ijl ^l*-£>Vl J 1 AjJLpli jl ^5o *^J £->-lj^ jl Ui*i l jy cfi 
i l*X>- l*X>“ ojj**,0 (JjVl j\A\ Jj Jliil jijdl ^ ojaaIIj . jjj^JVl Sjjk 

JA\ Jl 10000 <ui, jlail ^ o>uh Ut. Lj ittU 3>i jil . JjVl jlJlil >3 jjL J 
lil Jh* (j ^3 t JjVl jl*kl Jaa* oJjji lil {^4* 9999 

j*^l3l £^l*«i»Vl S" ***^ L«Uj*Pj . L»».*0 %liA OjAJ&\j 4 10000 3JI jlfcXil J& 4J jj^f 

4 . |^» L 1 iA i ) 1 V*, lj‘^n^ LmJ ^)l ^LmJ) ^ 4S> A^w) «A^"j #^5^ jljdll Ljb jju 

<* , * — 

l^jjflw ^jjl 0)ls>Jl Jl LjJj 4jjl ^ »^ w *l y^' ^*5**5l l^iAj ^M*ull jvAlil l)IS^ U>i5^ 4 J^l jva«| 

. ^jOidt ^jUl^il 

i>-U~! j^pj i y^3 V ^y>) . ^531 djl^w* ole* 'j* (5^>-1 3^t» 4 jc* jjj k ; ;;^l Jij 

. \jjly4JL*! |1 U3I IfJi <w*l> JT J AjJlUiII JLpIjaII £* ^IJaS <L*j**^Jl I JLplyJl | j! . l^Jl 
< « 
oij . jjJ dAJi> j&j . principle of correspondence Ijo U IJlaj 

J jK"* ^)j W^**^1 1*11 j-bj lill o*jP blj 4 a 3^1>- J^- *wl jl^—»l Jb-l ^jA k^j jj>\ <jl -XaipI 

* jS S * * 

. <L->L-«»I <aJL>- ^JaAill 4 <3^^ • **z*y*^ Olyfli li L*k5j ^-UVl 

J 1+iT 4 j-LUi)I jl^iVl ^AJ jl j Ul^l p-^jJ ^1 Jj 4 (jydiu jl <jVjlJ>3 

Qj^.^aJl J^wdJ l»bcu*^* 4 Jj\Ja:il l-bi 4^1^ 3J t <jl l*k . 4 J 0 

^-^3 . ol>i!i o-li ^JLIaJ Jp ^a>w U ljj*-i (jvjly.:**')li Oli 4 m^JLJUsJI 

3j j. ^ jl ^>*iJl Jl 4^*^*^il oIjaa)! J->w* J Ol O^ J Lj I^j^j3 ^1 

. 3^UU 4y» y .»» j ^l 




Jal U&s—* Cj[) U lit 
Jal j*J\ Cj|) U 
Jdi)i £*j 
. irjU Jj&f jf c-** 

Emily Dickinson 


J^oiM 


a UJUP 



**ry jiA 


aaIa* jj) Jyiyj 0^ 3j-XU ^ jji ^ <*Pyil yb iI^olS" 

j>j . ijyyjJl oiSy^O uJLij Uj \^->- £-iJ 0l y l^A if Lw. dJUsc 01 obyy^JNl ^Jp OtS^} . IJt>- 

« « 

Jv b* J toy jJI l E = hf dJb^b ^a-J* ^byi s-^* - ^ Jj V 0 ? <Jp 

01 Ic ? diT d-bi jw*aJ L* ^y^Jy . yil iSyA-1 dJUb yJlyJ uy.j dJyOaJl obyjyi 

d^liU IL^Jl i JjjJrl I yjb-iwl diOl£-A ^ib -Ui t *iJUi> jP y*-lp (^-LUdi jyyJ ^JlJlSL- 
4 y JyaJl 1 J*L- yy*Vt 4*Py L cjtru^ . frjJaJl <Jp *y0aJl t/ 2 ** 

. L.V.De Broglie 


k£jj*)l\ s~>jl-\ JL!a Oy^l Jtf 4lUlp C-j^T . <iyP d~Jy» *-&* <)%* y tfjjij* j-^d 
M > • flp ^jb)l jJLp ^ ai^Ij^ fl jj OS*" *;! . uujjdl uJlflf Jl d*>Ld JjiU 4 dyyill 

i «i 

^y!2ll 0^ (£yJ »^..J b*y . f.bjyi)l ddy-lJ 4-AjjJJ OJtyftJb 4 y-OyjA O^jaII ^jbjyijl 4 dy>*l 4 aJ£ 1 «Xd# 

4-lbJl yA-l Ji IJLP- J>w* ^jv>- ^iai 0l *A*UJ . ^bJUljl yl&by kliJlSs-w* J y J.xA-b 

J| ^JaJl oiJ U^y . ^b^wl Sy& Jy>- Jpjj \ ^ Y Y flp y^J JjNl 

Oid^b* oJP dyj|y J-^aj ^-ja tyjall jl Jw 4-^jl^ ^JJb> Cjl^ . «y-iaU iiyLJl 

S^lll 4 S-ilii ty^ <y* ^*Uai3 (fjji* ^tiJJbA C~>^ ^ 4 olyjjJl 


oUyji 




. cyjajl ^ duality ^A>j ^rJLi; j ^yyy* S-*Aj -U! 

dJJj ylyo (jyC7 iiU? iliJLuC OUyJyiil Jaj^ 4-^v- ^jP ^b>“i 

. <5^J^ ^ viJUxf S^lil 0t Sy^i 4 li> *1$ (j 4 4 J OyU>- d&J . -L>-yii 

(Sj~* ti *X>Cj 0^ <y^£ ^ Ob Jyij 4 O^aJ| yyj OwJ lilp i^JyJJ^ 0 ^" 

0 * « I 

OlJL>-^ y b>wj>w> l^JlP Olyljdl oJLfc ^ JL?-lj (JLAJLc 0b ^j^t* 0^/^J^jl 0|^ 4 <val>- OljiJL* 

* « *00 
-Ui 4 (S y>-l y* 0 y^Ua ^1 ^^Jai j&UPj . h J!-b^b iib y Ajj^S yP UU->I (^1 4 (fj \^yJl 

. standing waves ij&uA\ /Jb- 

9 'y Ob^^jl yJ^ oyi> lil . (^-bH A^LiiSl (_^y OU^J! y?j (J <]aA- UL-b 1SI 

. 0 0 0 0 0 0 0 | 
lu>J.0b*i* UJa oliyb JJaj . yof ^jJL-b byjw? i)y>o <Jl ^1 4 jlj0&^/b JL>-b 

^jA ^yjl I-i> ^♦■.*0 . bbfcij ilj>- ytc 4A-Atw« yi . ijf-jil A~Z>i yTpi 0^ L^y bluj lyflf-l LJlj yJ 

jyp n^b 0 b*^ji clAys^J « ijljb y b i j 0 ^ jf'f" Jali I dyAU *4 A^yll 

. fly ttxd l 0»XA 


A ^ 




— * i ^ . 

JO jJrl (£jljU^fl j£-iJl ^ <J • j>-l IjljUl <5 'JJ £*—J Oi Uajl tf 

* * * 

yfk ^4,.J ^JJI O^s aIIj . jv^ t U^ frLilw-lj (, <le»loi 4*4 j oijuru Jiaj jjh 0^ iSj 

^%_~J ^Jl t 4-flrjU dj^aJl oJUfcj . J^LJl O^aJU S^iL* ( <wjjjJrl I Oj A« *jW *■»♦■ - »* 

^ JJjlp y^JI Lso>oij $ JjNl jrtjdl ^i*w* ^jL-o yly oli < Jtll harmonic 

. <£'[~J\ cJu^idI ijfljij ^j>- jojljlfcl <j^ j>- iS j 


AT 



A#L^I 4 ( ^"1^3 4» A*f LiJbl iwJljtll jX^j ti)| J^Aj 

£Ayj oyalvJkl A^-jil y|y .ibjj j^i.1 yjJl J JUaJ! iJP jlj-ijljj . axS\.* aJoa JS** Jp OJUp r* 

. <S>yoi i AA*i? Ajc* 

^•ap u!hj i£jy l$ ol«A>-j ^jp y$ l^Lu ii>^ aii 

jl h y* 3JL>-1j 3JL>-J {£yj* fciiJLaC tl)l Ai^jC V SjJJl J yl-01 Ojj^JNl Oj . 5A >-y J X aaJI 

UU->1 ^Jl 4 o-Lil A-*iUil1 ol^ycll oJL* J$i .. jl j\ jc# 

? 5yfc-Jlt J U A--io jxiu L jP U J^JIj A^-li 4 h ^ A>«->w» 

<^ry *jy& ^ J ^XP JUaH j-Xp jl MjLIxJI IJLa J a>-N <^JiJi OS^ 

iXiliC 5 jJ*La JpNI yt>dlj « 0}^*^ J 4 (^j«Xap XXl-£ 0 \ y c+**A Ayy J yjjj y^A^-li . OjAX—•-« 
4 I jjiy C->w?l AiQaJi ji Uj . 4 -Up ^jj! <xJULuxi <JLs)l l yax-JJ or-yll U1 . -Up 

JjU; jl uorjijxAl cj}> J JpN! aSIWI ob o|;1juJJ ^jc J*i 4 E= hf dW* jy*o <~^-y 

¥ a^UI a^I J JpSft o^jdl olylyil 

yj 4 ^<JIT yj ^ ^ <£s/y *‘ A ^* 

( Aplil A 9r\y\ ) Aj LxS 4^JUi 4 jljdl ^L-Ji Jv JUj“ 6jyai\ o*U ^ J*ry l)I ^S J^i . aL3 

lii A>>yN j>-\ jjjO 4 jl ? jji ^ AjjUil uy.J t 5 jjcuA\ 

¥ 5^Jb ^ Cj jsa>- 


s_- UJLPj . j^i O^X* 1loysoHj jii Syu^U Aj^lil 

^UjuI l)I : A^^il a_jl>x* a^x^Ijj a^Ij u A-*^ ' jb-« 

^y* j£*\j jjJLP . A>-^ll jy> ^Jp A^«JU oC ybJl jjj^Nl ( APj-JIj aIs^II f,\j*r ) 

JLj«w» c^y-^ «/ <1 OJ^Li . Jpt Jp 4^jkii 4 4 ^^' j>\ $ J*>3 

. aJlS^\ l* 

A>-^ii J^is> ^|p h 4 Ol^l-X* y* X>-lj ^ 4 ^ 4 f UjJl l)KT 

j y + . <* 5 ^ b 4 ,, «>iw)tj l*AjiX>" \ jy+j*5 L * « 0 ^ A X »*JkI 

. p = — 4^1 : L 4 A 9rj^\ Jp A^mJI* olj 4 ^jL-j 4 P 4 J^liJUl jlj jjX^JL)! IJL/b 

jlx* • jy jy+Jti jl^*Nlj £y0\ XjJlA'I jyj*jS\ IJla uilXsS^ljj 

Jb N JLiJl b jljdl t)N Jap aJL 4^JUJj 4 jlj-UP a) jljdl . 5 yc+~j* jl 5 jj-^» 

jl-U JT Jp jjj^JNl AiU? Ul . 4 -Up iX— vlJWI jlJUiij . a. —a) c.Liij ^ ^ixj 01 

. L 4 Aarjil Jp h i A-i ^UjuIj 4 A>-^ll yy Or 4 V h 

oiyy jb^ijJi oisi^uJi oijUj . (ijjj-u ^ aaJ^» aJT SjiJi u jp j^j c-»u->bji 


at 





^\JkAj\ prCi jic» m 0\ . c£3>V* jy& 

. Or^ \}iy& Aj\y* i\sj» \ oL->i\ % uv. o\. 


Jj-^a>- £j+*jaj ^Jl JUb- <?-Li I otjt jll Ot . i*Jj^ 3 j A Z^a *jy^* Lljjl 0jj*^J^AJ 

. <~*j*S' ^jOjL^- oli Sjiiwt | <+>- y* jy*& I 

* ii i 

eJL* . *LjyiJl ^ *3L*pl ^J-w^Laj J—tj JLil 

4 Lu>- 4P-b C-j^ . ^ YT fU- (j-Jji} **^W <JS' fUt Jai>*lil ^an r ; 

Jjj-ji Lr 4 ^ 4 *k)*^ Lr 4 -*** 5 J^ • JJLV fpM Lr 4 J^ u jj 

jl^il ^^aJI ^ N 3 j£j ^I«X>*1m*I 0l £jljitj • i I 5^jaJl o*Li i^ij^ £\ y~* 

. d$.ljl ) aa> %^\ \jLJ- ^Jyill ^*JUJl ( Jjt5^JLl ljj aijA** ^AJI jj* 

^ I I II I 

4 L ty^- k.tJLij jJLj Ji | : wA^l* 4 ^jlxJL^jj c>JJl *Lap) JL>-i Jb>^L*J 01 j£j 

1 « * * 

ai> ^Jp J*y 3j?l^» ^y»Nl Jli JJi oJi -U*j . cJLi ^iiis . 1 ! ji U>- 4j^J 

. ol>y ^ 3^-j^ 3 j^9«x)L eiLLdTl 0l 4 I-J U 01 OJUi . <ul*j»Jl 

Ao 



































4-£lj*l OL-j*- 

Oj . AjjI^*ju*VI aJVI <Ji 3^»jP gj*J CJS* -Xa* . ifjy. j-^ gdl ijj+ai b ^jjbJ L ul ^LaJ 

Ol <j±i> (£jyy* ObL-s>> y*j . OVl C.. a.t^T'l Jj SjJlII <j Ojy^lVl ^dl Ajj-^11 

ai> 01 AaJbMj . j^all ^J\j 0j£ 0i -b V 4 aJIp apO j/^J][ 0^ L t b-y* 

jLU y* ^ly-i <a^ 2 j Uyb 4 S^yw 3 Jjf OljlJl* tj SjysA^lj 4 IJb^ Sjyc*aJl ob-^ii 

bry CJi^ . 5y* ejVl V** ^y^^ oWjll 01 l*b . y* 

. \<Mj» jy^M Oi-^Vl . aIJ aS** ^wJrl £>• jwu Aj^lll 01 . t—\gU>- ^w*^- A*>-Ua* jUiu 

# * I . 

4 5:>LU . ^wJrl £^Ujjl c/* s *' bf-jll Jjkj c iSlUi Uji ^jyco ol ^y^L b-^ y\y 

. ^Ws?r / by* Aj yill OJij . AjjiU Aj uJg 4 gjQaiJ ^ 

JaJtl Ulli J*» Ojbs-I 4 bjji ^ Jtjj JbO £- 0 y» SJjJA-I oLiOtJ^i! oJUb CJS* \(m;j 
ji oi>* cotr. ;lljj ouu^rvi ui^i j!rf o*£yVi os’ . sj^i obvyi j»^vi 
<^JUI 4 C. Davisson 0 y~ib OyuOS" . b£oy*Vl < 1 j>j>wJ! ^ bUr! Uj oiJUl Bell 
OS' gyJi oLjj^JVl 0i Ja>-V Ji OS* . by* Lui* aJI^. 1 ^ Ja>-V ^3 OS* 4 «Xip ^j—OS" 

AjjoLj A^aj j^p oijyU Ai-JiJl ^yla^Jl yP ^j*£jc5 AjjI^ ^ L^JUx^j 

^jwlil y^Ljb L^- OjUi 0i cQtJ L«j . Jsu^M 0y*vjb ^Jbii OjjP 

y£o . oUjj^JVl ^yl^ci' jy * Uj 0 i>- 4 Elsasser ^LJI franck uiij/ 4 0^ 

JCy Oljjy^)^A) Aj^IU O* ^>-y* jj-^> COS^ b]i Vi 4^1 jys^Ji dAi 

lilily ^Uaiw-l 0j—^ii^ l^*JL>«i--i ^Jl olijy^iVi bJ ^jA oTUli Ojji ^P 

Juju-ii L A>-^ii JjJp ju^*j oJb U^=jys<9 C-JS*. oljjy^lVl ^yl^uV 

f * * . 

Jji ♦iJLii Oii^i 4 O j ^ ^ b oL-Li Ut UUjI a>«-iJ1 cOS* . p — _ * jy*** Cj* 

. ifjyji oU r >yrj Jp ^yf OUy 

4 djjjl oly yO Oy^ii ^ 4 OjjbJl 4-ii—JLiS*i . c^jIjjnJI cJiy -ijJLjy 

JS* ol pb-bJi ^JJjbj . 0y*yb oi^ oS* b b\x aJI 0 ?^ 7* iy*i jy^ O^gJljjyjJi 

< j0j\*+A>’ Ob 5 jjL ^P A~U>- y* ol^—O^" *b)>- CJL-jl bi5*^ A>-y* *X)jJ 4 A<*-Ujf OS" b.^4 4 

. ( yaAj ^ J^lJlS 0i Ob-^il dJlA ^5 

Oyljy Oyob jyiii Ijj 0i A>-jjJ bU OS* byj 0i ^i^ij • Aj^i Ol>^ii J \yi j? iji^jbj 

i*i^j t yflw > L-»4Aj Q. 3 l > » A# Ob-^ii 4^-jS* ICj Si . b-i 5j^-y 

? Or^ 4 J 0 i S^iJi «iA . \^>- 

AT 



r » — * 

OV~Jr-l ^y>- ^ iai> CjU-j^» . Uajl j>-l ^ r . i .^l bjjjj» l-XA JjU j&" 

U£jl£L* lit* <^l ? jl-U ^ ^iii) jjj^JVl J^ju fcJuS^ ^,S\J $ <uUll jjj oljIwUj 

S^lil jJ^-5* alj^P-i Jj l ol* Ji rfisj |1 {jy** jl ? SjJdl ^ Ljl 

jl jjj\>J^AJ Uw?y SjjJl iS^A-l eJ^-^jll iij JLa jl Jb V . O^-jll O^lU _ JbjJrl 

• ^IjA^b j^>~ ^jA Jb V 4 JLJLI fl-bA ^Ij^- ^^P jji*iJj . tjj* £*£uj djl-L« jyu 

jj^p i»Vj jtoj/i* : y z}y^ 

« * 

<1j*X£ \1 tjj+0 Vi * Jli £^jS* V* - ^h-A jlS"" 

«• * 

. 1 tyj> £-£Jj ViUs* jJu L.JLP a>- jll ^Lba/V i>-l>“ 4 tilli ^ jtS""^/ Oj-L>* 2) La ( jj>J • SjjJl 

. oljJJl ^ *jja)l jj-L,^ j y~*d a^dZ.Jkl ifjjij* oWy Vj SjiUJl jjj Olijj^Jl ^1 il 

. SjJJl <>■jll 3j y^> jJu ^jSZ <w?bj itaU*« JL^-j 4 yuJj^i 4 ^jL-j^I ^bjyill 

* * * * 

yj oJtJ SjJiJl jl juSjjZ* jK"" . Ijlywl Ljsbj 1 &i *s?y juSjjZt itaU^* C—*-Vj JLai 

>J Lj-iO . iubcJl ^ JWU t5j-^ Jil oil? J>-V jl-U <JA jjj^Nl 4$^>- jlj 4 jV 

<—jj^AA ^jP p-^-b l-XAj • LyjUS^ ^jC^aJl j-L^j jl 4 L ^ 4 <3 ^L» jycJl IAa jl^JI 

jN> oliil>»i]lj . beats OUiIais!I 5jAlii ^jp 4 j jy JLJI jj-s^i^l Jji IJ - " 4 jl ^Ljb*yi c-aJL 
« ^ • 

ojj^aJI jycJj . Xillj o*ju Cjbail>«ilb yciJj . harmony baJb y».*bj ^Jl ^a j^u^b 



AY 



. jUllill C& J/Jli oUiU*JJ AjjljUNl 

V^k j ^)1 ils\jyy&\ jl 4 i-J^aJl yljj ^j^Ji £^^1 JflLj-jaJij IJlA l)!^ 

t uy J-sA*-: t cJJU jl i <3*^ Oil fr^OaJli . jlJU <j«* Ijyu l*JLP Ojj^Wl 

# * 

Sjl <Sj VP kj-k (SJ> U-UPj . ywijyi — oWjjJL* ^ 4 JIpj ^ J aa ^ a 

« — * 

• ykjy*M oLUaII 4jjIj^ju-I 1U^ ^ J^*L Olf" ^j-iJI IJVj * 'Ull* 4 a-ip! 

01 ^0* (^1 ^k^ -j |I 11 . Vi"jil aLUU aJUfc JL>- ^\jj)l\j ^-$15" ijyui^ (i uss^jy*!' 

*-V4 ^ ^ fa ‘ U ^Jx^»j <jl jiiaJ ol>-CJIS" . 1 $j>-j oU-jil oJU» J-£o 

oU-^» c £-^*1 \j ^k-* <Jp ^Ij^l A~£J Vi * *U<ai 

* f f 

. Aw*ljj ( C/^U ) (J Aiyll 

L. " L. ‘«^ Uk * ^g ^*** * 4 L.< *««J 4 ArtUp 1 £jll] A<jI^ j\> o jy*P J-^* 

JUki ^&aj ^p ^JS-I; £*k) UiUj^i Oj[; Ji Oj^J l) 1 -b 4 J*w> a^j frl* Oil 
tiJL£» Oji jA*£J aS*jJI ^ OlSV ^ja JjSiJ U ~L*j . till J^Ji ^^p p y^U)l |^**oC jl V^jai^w ^ 

. aS^j>JI <jklu JS"" ^ dJL>-lj Q-~J frill A jjp+*M l)I <^l . 5^jL ^>*^1 V^aw;j Adb VikU* l>Ij 

l^t (^11 fill JA £y JT ^ ot ^jJl Jjjij . «ll! ^ ^JJ ^>\jj ijiwJli 

jl> J^-J • O^J Ol^jl ,^»ly £{1; fill ijly isrjj Oj >-T . X^jJI £jU 

0>*d <jl JL>-I (wiyy ^ V’l CJl^ frJL>>jil Ai^-ill ijl^JLl Uflj jivljj-* aJ^U^ Cjl^ 

• '°jr^ '• ^ j 4 V a 



. 0\^“ v3 (• j^a^-N \j Ju^ it iy»ry» A>-\^\ 


AA 




01 wrlii ^Jp c jP*\ jx*~i 4^1 — 15^jUl SjU-l 

0 0 0 * 0 ^ 0 00 

UjIj 4 ^1* ( I JL>-lj \jjj\^J| ^11 . -Upl ijj}\ L*J«iP JUpI 

Sj 3 L%*p 131 tu£l £ J^-l ^Jp N aJU- 1 a.i* 01 . OUjJI (jj Ol^il ^ Oj^Nl £ijl 

UJy*« <L>-_^il iJjL* jj£o JjJLiP . 3JL>-lj jJp 4 jcj! <Jp 4£jW 1^1 Jb£ £j*Ul 

. l^lijj^Jl iJP 4 a< abjj SjJULl 4£jJJl ^-UJl ibjj l*JLPj . wl>-lj Cjj ^ uso^N' ^/»y J* 

^»\{j LflS" l | « .. at lyjL^Jt 92 ^f_}^ t 92 ^jjl t 

. A>-jil oJ> Ju^l <Ob Ujyk ^bsl |1 UUfc ^Jpj . JL>-lj 

b«AP u>*lf»l wll^ . fr bfe Uo^/l ^ jAJ Jjjy* ^’^ l * Ol >»I -*> 

0*JJ>U 4-i^k OjlT' . AjJjJLtt I.i l ^3li*t ^Jp Lfcjy*-UJ ^OjCUm\ ^11 <L5LjyiJi ykl^laJl ^ US' 

4 5 j!/^ ^Uas^l Jp jUJl ojJij molecular i*%yU oljljUVlj ojISl j* <^ajl jjJU* 

£ttj 4^1 <Jp foSjjt* C>Lj»Uj (JjjJalJ Oj-SljjyiJl jUai . ljL>- ^AA^* ulyw 

jjp 3L>U IjjtP jtjU O^jl^ 4 ^ IjJLii ol JUjj 4 Ui-Jfl^ O^P JUkl 2y*jS*" l^--^l -U) . |^Jbl 

•y*lk JT Jp Iftt.JaT OjJjUs <Am?j C-ilT . jtJaJl J^sl ^ c-^15" 

cJ^nj 01 4^1 ^1 Olj 4 <>wlj SJLap C-^r^l 



jJj oL>b^)l . L* <Jl£j 0^ Asj-^U ^P . Ob*j)l cM^il ^ \Jpl£ 

? *>■ jl A>-jil Ja . aa-^jJI \jo eJuS^ <J>jo jl Js>^Jli 5 jj-^s JjJj 

(Jb»^i*0 Ji dJJS 01 p£>j ? j**^3j* aJL Jb iiL> 

^ Cj^ < *r ,,, !^ r ’^ ^ Ols^U tj 0^ fijit ^*JflibW t-A-^ 

f 4 # 

Aijai* aJI ^1 : ^wy All ; Sjjb -L-^U^ Aflf^il cJiis£ l-X>- Ajl . LjjJ ^-Jr-I 

# # . »# * * 

. aju*^» Ajai- JT (j IJbOj lil>-* aJ^ . kJtju O-ili . frUaiJi L*lf ioJl^ 

c cLjaiJl ^ a*-*Ij ( ji?lu ^Jp JCi If I . Wy jj> If l . ^>4 Obi l^U U1 

oU“^U . 5JL>-lj A^#c* Ajki- ^ 3**P ^Jp a^jI>- *UaaII \aW~* Aji Ol c <J 

Ol>y JLiJ Nj . <u fc .Jb,JL* jj^i OJb^ Jl lie* oUr y SJLP ^vxJ L*JLpj . bt* ^OxJ 0! lf£j£ 

. j*i*Jj& pulse i-^J U jjy Olj Ai-^il Jl JjlfMT u>Ua5 Oi If I . viJii j* 

J**^>\ A ijb CoJLij jbb£ <w>jl? C-iajj lili . A^-^U ^ £j A—a*JI 0[ 

3JL>-Ij JIs^Jkj a 5^>- i]JU ^JUI AijI? ^Jx*J Ob jJJjj ijJLill ^ A Q a J ^UaJ 0^ 

dJUbj . AiP jlJlA-l J-^ J^ t>* S-*-^ A^a-Jl 0l ij*UP ly- 






N 0| . (jlwJi jiia-J ^ l^fcj <Oa-Jl CJLl* bl j^mOJ 

(3 S^Jil tj 4 tJ a J l ^Ty>,d?> 4-^UM 4j£r j **) OUa>* jJUu 0 l . jKj«^a> CJ 

UwUp JjJsi isia-Jl ^yyiaJ uJJi jl^P- UauNl yu AiLJkl Jbljo J3j*J • .4>Juil 

. ^Sl! oU-^Li ^ \k>y\ uW^ll 

I ^ I . # I 

j^\ ^v*Js-l Oli UajI oty ^ 4 ^ua* t ^yjali t Sj^isJl Of |*^jj IJu* 

4^aJ O^i IAa <Jpj . f** 9 " V*^ o>yOaii 5^ lai:^ ^JJJLJj . Uajl cA>-y* b O^j 

. ilbji {f\ *)l ^Jail 5j^f <aLcU 

Sy olyJl aJs- JaJLw OjOJ' <j L«^ > - j^o l*JLui . <_£y-l <jlJs> ^ QL ^a>- < j^J 

4 J j *«J <u^J , jtS^t N jyw> ti jLi^l 4 SjJJl f.Li>-l aJL. 7 o*b 

Ol>- y* y* t / *0*:^ I-JIJ * iy- clJUilj ^ywJl '•** Ur* C-iA' 

* * * * 

—«JL» |*-^"* 4-Jli)l ^ 0yb» ^ ^4 jJJfjJ . i-X5»- Uj yw- J?LUv* lb t p-LjJl ^ l*t^- Sjyw* 

t Uji j-^iaJ Objj^JN\i . bjj^Jl t ^JaJb t Ja> Jj>-I Ja>*L ^1 1 L> jAj ^Lii)l 0 £ 

. yLsail <bJb £jLS" t O(^Ij 


• Cr *^ Ji /. Cr *^ " 4 -^ a 0 



^w?b^J! iliU- J^>j y>- objj^JNl yj ^UJl Lu 0J 

i^ Ojj^JNl / 4-sia-0l U : 3jl>Jj>- ^ 



* * * . * 

. iS cil v^l^uJlj oUjU^JJ \jL gza:** iJLJLl «Jl* o? ^\ Jii jij 

cjLic^l <*& 0^/1 <2JJi oUjj^JVl ^jc <^iJI ja j£*J\ x*ej\ oj: ja 

. JbJL*- 



^LJI 




i Jj 9C& bf jlUll 

Js^sJ of £jkuJ If W*y-fj Jj 


J.B.S. Haldane 



<5^-1 o l — 4^ All jl^iJU*b!l ^JL* l^j- **" * 01 J^u^JLaII jS' \ ? »»/? 

4J>jJ 4 cAk t^saJl &J>- 4^ Agnjaisll . <)j\ ^JLv-Vl 0j-^5 ^AJl jvill J?l **jl ^ SiLrJLl 

4 j\jjj £}|j j jj *.t>- ^r . oL^>- c^j * - * l^j# c AJxJl^Al Ojj^alb AJLa oli 4 ^IsJLjl 

^1 yr^ o^aJI oAa Oyj \! ^tPjil Aij . 11 OljAll 4 —~»j+&\ oI^-aaJI Oli 

<jl b**UPj . J_£jtJl lA^. l)1 ^>— « ~ > AJ 1j* 4.a> 0l I^ajUs—o 

♦ (,\ Aw >,a1I O'jjj i ^ j *J£j l^j y ^J U * 

^>lij ^17 Jp JUJJoj oJUU* lj-*l ^ pp^l Uli j-LJ A^>All Sjj-v? CJ^ 

jiiJ Ifslijj^ll 0^ N t £*£J SjAJlj . SjAJl 4J Olf* . Ojj^oj Jj>-i ^ Jal ^ Ui » ^>- 

43jJUs^ i L*jup »j— s^ll <1)14^1 . (^jl^j^-l ^ylli { y^ J-; t jlx* ^ 

a*jL 1 4^yly tl& ( 3 y*Jl OS* . JcaIx^ (jcJlL? <juiA> ^ ^yly *A>-lj cJj 4^ 4^jAJl ( LL^^ll 

>v la««,alb (^jL«j 4 Jijloll ^ilk uy J^l 4 ^jAJ1 4,? 4,?AJ1 J^aJI <^1 4 Ojj^l^l 

, ojj^»jll aA^sa!! aj^LI 

• yaA^Nl £jjjdl iSy* 4 ^-m*A -1 / j^P^/l C -^,^a " ^j*Axibj 

^ SjAJl . ^jiUJl <A*yA- jJpI ^jjJU JL>-^ Jbu ^1 SI 4 ^U-iNl ^p 5jjJl JoJc .p 

4^jj-yJ jjJi+M^j E = hF LaJ) 4 j ( iai->Nl j-Jl^llb V*JLr^i A* ^ 

. S^JJl l)L* 1 j \jy^A 4 jLL 4,^*0 dJUtf) 4^Ail (p = J^- 

/- L 

jjP JLij . icli cJ11? ^Ji aiI^Im^ t yoijiyA ^11 oj^solt Ojl^-’l »iilj Jbyj 

# « 

^L*5»Nl oAa OjjA* 4^ ^J^Ulit jjp oJj j^P 4 o^saJlj <L^iall 4_*iildl ^VjjT Jby 4 jy, <bLJ-sal 

^v-oj- 3 j?rj 4^ ^ 4 If^lyj 5^-^i ^UjjI <yi-S^ 4^ V iiLAl C->«^sal . 5}iUll iy^^Jl 

juj ^1 . 1 ) 4 «w) ai?l l ilAbJ 1 jy-jo ^^31 ^ Jjl Born Oj^; . L* 01^* 4J 1 |a>* 

. probability c->*--^l Jj 4 Ojj^lNl ^ juj^I ^1 j3Nl IJla J ^jll 

0 

^ UIp JUj (*JJi . ij^Li ^lil 0 ^ \ ^ i o ^Ip SjJU- JU 

JLij . ijjjy^sll oULljS^^l bf UajL ijjlaJl JtUl ^juJ c^JlS^ J^y jJl^ 0*^ t o-lyjl 

tlf* (Ji^ ^^1^1 4^ il^l—o 0l^ . ij;A3l 6 jy <0 <*j 9 j[ak, 4 jL ^1 i)jy 

• b>Al 4^ AirfAC Cmm ^^4 4^ ^11 ^Uajl |». L p 4^p uir *Xa# . Am^j^sAI JUpNI 

Jj <- 3 jA 1 ^Jp oljjj^lNl jS. yll 4^j ^*^iLl oLi£> 4^ aJjAJ. 1 Oji-^ll a^UaII oJlST 


A^-yll A«« j a J l y . olJyj^JNly oljJJI Jv OtolsAiU aJLaa? oLIji Jl Col 

Sjy- 4 A*i^Jl j£ lyyL^ <J|j L jjj^JNi jl> AAJt* <w->jl>*l)l oJLA vlJ 4 jyj^J^Ai 

jAlyJaJl JT uMj J AJ^L^ Altaic C_<J*>Lj?L»j OjJLi* J t^JLJ* <-i^*y ^1 

oU M tiii> A«**ly J jAj^j j~* aLU* y^jc <—a S\ • L*-b -*&j y^*l ^Jl 

< *j>- cJwaj JJl ^yry^l ^hll U 4 yM ji-r*^ 4 ? jjy A .« M «y J C~£ ^Jl <^yf*l!l 

J 4 ©j3 Ajl ojj^a^ C. - .~ J A*J-I <J oli)j^J^I jl *,iAJ3 ? J^i^ jlp Olj3 p-^-y Olyj^JI 

. La jU3l Ol;3 4 L$j-U yi *UaiJl yP Aj j£-. *1y*a ^ 

l£ £ j~-l»jy 1 ^* ly^" *>* *'a~' 1 ^-'i aP^L* yvP 4 byL* Uyy>Jl qA^7 4 yu^jy* <*^aJ 0-5^ 

.* >• « ^ < * . S' * S' 

• ^ <i W*JJ c£y £y^ t>* ^ 4 I ^ ^ ^ 

I3U $ $ L :>> jwJ oljyy^JNl / oLa«JI C—. oLj*ljJI ^c* J*Li <J *yu jl£* jjy 

<y~^ l^ia^ Jl ^ ( JjLJ ^Ay 0 yL- IAjOu jl C-^JWaJl ^jA ^y/2t AP^Jl t^JUL ^y?yj C-A“lj 
^Agla:*w ju^i 4 Oly* ©Jp ^j>« ja:I jl oLjayJI Jp jlf^ 131 4 JL- JS" ^Jpj . ^JL>*:^ll jL^Jt-l 

? SjjJl y j j-i*>«JJ jl jjj'^'^l 

£-jy* twiyci jl Ia>- ^]a:„w JL>*I ^y* L jl 4 A-JU-^y* (w->jL 4 J*!A>- ^y* 4 jjy iSj^l JLaJ 

jjjJ^JI JT £-jyl Liyf L aU y Aja-jJI Jpf jl 4 IAJ 3 ^mj J$i. oUjj^JI a *j>- <j sp 
# * * *• 

jl aJ {jJj <Aji-\ ^IajI j Lw L,iyP <lJJLC jU oLiyiJ 4 Ajj»Liy]l Aj ^ 4 jjy L«JUP ? Jyi 

jj . A^yjJ JbwL>- tUiP^| jl^ - »Ai O-Jyll jl) jjy J^* , LUp j ? «)l jLm1>I 

. 4 ly^l 4 ^ply^ LlfyAX L aL^ <>^L lf-| . ^A^A ^ I ^w>«^l ■ ■**«! A^yLl 

. ^jJjLI A^jf Lb^ly>- J^jcu-J ^aj . ^yJl aaJL^ J\^>-Vl ^ly j| 

^^P LjJby l^a.*.T jl J\i>-I jl . frly^l 4 ^ AijJli* J>yiJ Afija* J^-l ^jA J\^-Vl ^ 1 ? <Jy-J 

• Jt-Nl £jlJ jli yjpj^ Ujly5^-I LI . 0,50 ^Jp^I y^ 1 2yWI 1 A^-y I 

l JLLJI 1 I3J . 1 lejLw* J\^Vl ^jl; Oyii» ^1 ^a ljai\ cJlT I3U 

. yLoJl IjjLw* Jl^-Vl 

« 

jL- ^ OljUJl . O'jLJl <*loly- £jjj AJyd J\^>-Nl £jly jy*Dl ^'fc-A.ixuvi.y 
jwJl fLoj! Jxil UI5j . jwjL*- yu ^LaJI Jl^l jl IAaj . ^y JT 
AjliS^" jy^j A-jJill oJlA oL- 5 iX%<i# «^«<>ljLw*Jl • ^^LasII il^jl 

^yl Lib jl Lip il y 4 j-*J y* t$l5^ LijyiJl^ AjNj LJIj I3^y . JjI ^LaJI J\c>-I 

^Ja^Jl A♦ .Jill ^JLj AJ^ . jy^j L jA~p\ jy^j yly Jij yily t jy^J L y5^ oIoLasII Jl^-I jy^i 

• |AL 1 * «y**- 





. # - I 

AiLS"" 0 L * — •*-* . 5 jj <^dJl dJA 4—yJ>«j dj^ J_j**J Ojy ^lapl oXaJ 

Ail Ojy ^jw iJ-iJl oJu* oL> (^jJj . <*Japl yuijyi j>5*"t 4*jA\ J Olijj\£)Ml 

* Ojy£j[ <j^ f^L^tf OjJ>- J^iJI ^jJra»«»j 

C...*.♦.»« iSy~\ •. <jwL jyiJI 4 ^j La-*»p Ip\— jja^l *ojJ j Ojy <wJmJ Lj 

« 

Ol . 5 yo ^Jp *i-3lj L Sjj-MaJl dJjfc yliM jj (jwljjyail ^jA j-LjjNI O'J^j 

f.ljOh* 5 ^ 4 t)jJ\jju i)lj . <Jui APy*^ ^Jp jl 4*j>- ^Jp l $jyjaJ U.U? oli JlaJ Ojy 5^ 
^$*A ^ISsj jlS^ ^jp £* OjLLcj Ujlp J\*>-Nl ^lJJ*i**l ( Jp yoLc* lyfcT 4 
V 0jj^3| OLi*» lit* ^ ^UaJl viojy*- iJP OtT ^ycjjp ^JA Jj • *io|jJ“l ^y* 

Jl^j 4 j>^jil oJijh J Jp ¥ **ry* Ol aJU-I dJL* Ji* J ^A ¥ 3 J->-j Sjij ? J->-j 

¥ vJlOjj&Ml 

CJtT' lijj ¥ 4 -jLa>- y* 4 y>-l j^aXj 4 Jb Jpj ¥ ^JjjxLl oNU-l kiJJj 4 ^ 4^-y* J^ry J* 

* * * v . ' »' 
v£ 0 ^ ia> *i 4>^ *"«W Or 4 v f>~*- Ji ***^1 Or 4 

J ajJL 4 aJM*- Ja*- 4 Jil J* ¥ J\c>0 *-*3 J Aw o j ral l Ja ¥ Ojj^JVl Jary 01 

¥(IUJI Uu* 

^y£jC liL y^Jj . aJ\£>-MI 3jj-^aJl ^ OKj . -Xj>X?r j*~** ^ d& 

jja>- 01 O^j . ijlliJl jA I 4 jI^ Lilli 4 J JlJ—Ji lJ> < jP 0 &" ¥ 1 ^ 1 ^ < J«^ 01 

Jj>- lijl^l Lli jJw ol 4iL5» ^ 0 K^ 4 y>-\ ) ^y^A (£jy ^-V* 

. jb>Jl <11*31 


a^ji^ii ^iu>i 3 L»v : ifitb^ ijtjM W 

^1 SjUJl Li 4 iilL- 4-w*j Sj^i iS jXfi3^ ijpl 0i C-*kiJj ^-^jJL aJT ^jup OK" jJ 

3JL>ull oLVjil ^ i^pl ol c^S" L . 0yaJl Uub oL^Hp jL>-L-- ¥ LjLi>-1 

gjjl lCj . aAUI <yjA\ JUj Lilli ^ 0jS*t 01 4 kiUi ^jA Mjl> 4 J-4**l C-^" 4 . <£jy)i\ 

C-iiy. Jjyy Ji* 4 ^<a*Jl *i!3i ^ylil £• 4 ^Lll Jill j*A* Lf OyA* 

4-*iljJl ) ^yP jJL>m\ Ji jJUill ^y* jyj^ill yijl OKj 4 Sy^iy* frLj^lj yiil Oyji CJK" . 0L ^Lyj 

aJ % >Up Mil cOK". y^LJl Jyil 4>»y* jLiiiL aJLJtI Jl^JiMlj LiliJl jJUxll jL-^l j>p 1 -LLiLl 
cJlS^ . Jilj ^iji j^p ftWj ^ (Jj Ji -^jy . jyLJI .iJyL* 4 ^ |^^«ii c-lyk^lj olyLilj 

. ^Mll olil>* 4-JU 3LLI 

cyli J^*j 4 iil jjl>o <1 <^3Jp 01 <»Pj 4 y* LiJ Jii . ywLyijl Uu>l oNlj 




4 JC-Jl eJb^b . flJbwU-l *bjyiJl ij f+bj* dy~*+ > Q j^*jb <j JuJc>- 

L*^ jj5*Nl OjJjiaII t)l j* . <jy^btllj <^w*liM ^ \Juaj ol^ jy Uf. ^jyyjVl ^jAiJ^I 
(J diii 4 .xJUdl 'JA *bjyi!l jij£- *l$P jU- Jij . jj-bU *JtJl diJbJ Jj^JaJi JplJL* 

Otr jl c 3 y>\£- *UJN jJLJ iliw-Nl l^JI tU- ^ T T cJu*^ ^ C-Jj ^ii . bJllb ytij* 

* b^-C” - ! Ajfjfc \jJl £,bjyiJl uLw< j* JbJjf- yi Jj JfigrJji 

4£*\j <J~* Oj+S* 4«->l- ti jy jjjjJl jN—JLiji—AJI Jy> y jK" 

Jlj-A i}j*_J*l Jti) . j^j ^jyjib* Ipi ^*£>-1 ^Jl 3 oL*«bil ^iAJj . ^jvjAAjjjj 

<j—*1 U->j jl 4-^Jl^Al y jy*Jl L / st J^- b*t^ y jl^ . *1* jyill Aptj j^Ju ^ J\ 

C ^ *XfiJ . 4.i*.« P j%^jaxJl 3j^J b^ji_^Uj . ObObjuJ! 4yjbJb> 4 b^J Jb JL>- 

: JiU 4 J^J ij^iaj Jj>- OUa^-*>U 3 jp A*J pVjjJiN 4 <jllS^ ^jyjjl* 

l-Jigj. . 33 JJ i^b*-tt .. 4JL» J&J ^Jbl ^ *AjL» Jl £CUI**1 Jj jj^J jl -b N 

y jj£j Jij ( yJUil ^(J J~*P S'* #-U j£" • • «j*b* J-j>- ^ ojuU ^Jall “^V ®biil jl 

I 4 # I * 

jJJ3 J ^ O-^jl -LiJ .. i>jjl jjLb Jjy Oljb < j fl..,ft ^ -l 4^*JbJI jl J_7*l jl ^t-n^^/l 

... tb-il C.,...»sJ Olj*bll jl [ ^>jJl 

^ ^bjjN "a Jiaj \ ^jyjA3> 



Jf if J^l '-r'jry OlT ? ^ Ui c i\S\ oljiJl j£j £ bl ^ 

IjjI j+s~*\ &j>cj jli iljLajl ijjULidl aaJL i^ju^y M Ol <~fr- j| . ACaiJl jl^aMl 

I *^iJl I 0£" bl bl 4 ^L*>-Ml JU- J Ml Ob ^jP S^ill dip . y^i jL^* ^ 

loL^jl a*j&u <j\>- Ml o!)Up j^p ^vfcUll lIJLIj 0| 4 ^>-1 j&Q 4 4^1 • b {£*•* ljyw» 

^ap ^p-* 4 i£J* M l^-l lx t Ail 4 ^®* jif*sJI (j M t a-jLwJI 

• (i^' 

fi 4 4 4 — 

^ Jij . A y ^JI Jl jiJaJl jjbJ^jl ^ • a ^Ip ^ii . 5yb* ^jJjjU pljl CJ^ 

<-*-5" OUjUi- A*Lp cJUjbi ^Xoj jl 4 jUjjlj Oisai jP Ol J-5 4 <.jil Jp jl 

Ol^il 01 . aJIaAL i/*jMj 4 3Jx—1 \j ^li ^aJl p^iJI jp c Ma» Ol^iU . ObJJl Ola* ^-li 
J»l—** O^Lc JSj . ju-pj_ 0 ?^ll ^^jJ^aJI ^jJbMl jyU vilLc ji b*^ Ol^wxij Objllj 
ijy^r bjl^>-l ^-j^yi oLLnaJI Jp Ijiii Ol OyvsUi^j ^-‘M 4 <jJu yd I Jp Ijiia Ol ^^X otatiL*j 

. jobMl 

^ j6y U 0 JxJl oJU Coli ail . A*-U j>ai cJuT UiT W>- J-^ fjfiM J-* a-^1 ^1 
JU*, Ji 4 Uj-^J M OljjJlj . A^li J*P <J*j*7 ^ ■**■> ^ J^ ^ ^1 

eyja}\ Cj\jSy Jp -Uiaj Aw^Ij^J' CjIj^MI ja laji>- biJl iJa^P . ^jMl Pj0aJl 

oIjiMl dJU olaj ail . ly ^ 3jj oa^j M Oj^ll ^liailj gy Jx- M t >^U 
. ilapMl oUo>Ijj M 4 operators Jx-iyll oL->Ijj ^ v>yi 

^JLJI JpUlU . a **jaa a ojJaj La»ljj Ja« jl jys <il . aan^c c»L>yi 4 ^ 

Jp 1 £y>y 1 JpUII JaJL*J Ol 4 ^ 1 ) a-^aj ^Ijjil ^bll c-j 7 *^ 4 Ma* 1 Uwy 1 ^aj 

J^0lU'>!^o^J* (^W 2 5^ 5 >J*U^j. «X 2 | Jl^jitXi 
. *lj*, jl>- Jp bap jl Mpb o jUpI ^aJI 4 3 ^aJL u01 t > -• • ^ 

ja Mai 75 ^ a;U 5 Jp 1 qv * 3 1 -WLai ba^ . « ^ * 3 ) ^ U-^ ^ ^ la^j 
4plji O' 4 0 jy SapUa 4 £jyjiU cJui^ri aij. Ua ^ jl j^IpU Ol laS^j . 25 
^ o/ aply ^ 4 oljall ^ j^Uil p^I ^ 3 ^>l olaaJlj cj\JjAI >c; ^ 14 A^yi 

J A l>* 4 !*i* 4 O’SpUII OIT bU . p-p ^ oLLJI oijh ^ JplyJI 

, JIS; M 1 & J * tttt 1 ial-o- 01 ^ c^ Ul & ) . AB ^jl-i M BA 0U 4 B 

Joau 5 Jp Jlill JaJLa O^o- J 4 75 5 Jp JjMl iaJ-J 0M 1 iftC * l ia^L-J 

frlijyill Ui 0l iiiJi ^Ai Jp . ( f iftW * £z>y I M < £yty * iftC » 0l <Jy la^Aj . 225 

. ? c-LiMl j^j oLba jj <Sjf Ml ^ aL»^* 
aij . i£yi -1 5jia>- j^jyjiU oLjOalj^i Jordan 0bj^>- 0LJx>- oJJi a_iuj 

JiJ Ap-j ^jiUaiJ 01 fc—a? t^aiiJl vlial^il Jai Ap-j Ol 4 ^all ^UasJi J j^i la^. L>^u-I 



. *A>*lyJl ^jA jS “f ajCJJaJI jy ^11 }\JS' S )1\ Oj£j L«JLp 

^jA Njj 4 apUJjIj jjy^lNl £Jy* f^* j\*j?Lj <jUpli jJp jyt*Jl lpUai*-l IJlil IJLa ^Ijijj 
jUlo Ua»I ^jjiplaJl ^yJU* OVj \j>-y Jij . lfli,+j«.:^w j£" ^JjJl olJLiJlj olylyJI 

. J>-l \-$*iyj ^1 ^1 UJD 5Jj o jy^> OJy Jj JLlpj . U^JLm JaJLw 

Jjju>- . matrixes otiyL^ll jA, iU? oi: Jplyill jor oljil jl jl*j jw jlSI 

JLpIjiiJ Ajt>Ua> C.i g J oliy^il <£a JpIjaJU . IjLjj- <oJb£ ajlJ^oj 4jL*j oULv* ilJLpI 

dJUl^t ^y^l ^jyyl* tiXjl^w* li> <Jpj . ( Jply«Jl £A J^UJl a 1 4XIwJl I 4. r*W 

jvL^-iJl jl uyr* i ^>-jil JJlL£w*a <j O j*S*m\ Oby**xil ^3 . oliya.tfll 

* 9 

lit*y dJlJi ^JLil y* yu^jyX ,jCfCkAA iSy* ^Jl 

. J^lyillj OliyL^il L*y* ^£aVI L>- tiJJJbj . ^P L *o\jj 

. ^^jAmaLI LaLaX^I 5 \jj, *aJI ^jp ^>ijJJ i*ixX>w» ^jjjJjIa 

p ■ * 

<A>^Jb3lf ^>y jl jjjj jwuiJ jl£* . yuijyX <?ry* L«Ji^u*w* 4 jLa>JJ AjJU^I { j^J s ^\ ^j>di 

. 0 0 p 

^UjJlj gy ^\J l^. ^XjC gjJl AAyLII Jl£ jl Jjl>«> t ^JUxJ Uij L$plj! ^xil 

. dj Aft ^*>*>- <1 

4-*U- jl <w J L U^ jjj^Wl £jy Jwuj . frj-^aJl| oji jJLip liyi jl O^jl lil 

• Zj Cj* Lr**r <^-- fj~° t.^ *i)J j* (4 m ^jyjiU . ^aJI 

(J i—>l»JLJl jJp ol>l^l j i_jk^J (j <a->I JsUiJLj jj^ai! ^ 

^ frj-jajI 4 <->JUjl jl ( A>iXaJ 1 Ui5j . lAjUkxitj A>-jXaII j£ Jl>-lj 0 U 7 I 

^jyJl l*iy ^ 5jj-^aJl ^iJJJbj 4 j?5^t l^JaisL ^11 *iaS\ <j*£)1\ <!*& J 

. Ui iJli t ^>-1 

jilp Ol Jbu ^^U-iJl 4^JL* ^iil ^^]aJl JjJce c->'i/ ll/l y* t *^l jj 

oy^ill A^ljJfl^ol ^ JJU Jbu — dljw< Ljl . 14 ^ 4..L». a IJ JjVi Juil y* 4 ^jJl 

jA Ufcb 4 J^r\ 4_*>Jp <l aid ? jl JJ 4 jy^ili jjlli jlT Ja . ^^1 <UiJl ^-Ul jyuoll 

. jyyil! jjAaL jl jj} <4yL*ll d-i> *? ^ yJl C.»>yi^l ^1 CjJyJrl ^1 <J\^iJl 

<Jy£j jl * .J f3 «»»«. > . jjj^iVl ^^jjjJl ^yLill ^|p I'1-/»■*- Ljl ? iSjp* 

jl *>—*><iXI • a I^aSw jil cyjtll Jlj ^ 31 . 

(_^ < *—^ J Ol jl ^il dLSyiJl f^y • ^A*ll 4^ja> ^h^+A 4m/J Sjy^? y 

jl iiigip Sjy^Jl Oijl I3|j . SUyiJl Oljyci Aii Oilijl L%J5"' ^y-s>0 aJLjJI d JlA fr|/^l 

. Jil ol^yci Ol3 9LX y ^JL>wLw 

1*^" • ^t 2 !^lyiJl ^ Jlyi^L i_jilzA fyjaJI ^|yl 



Jjk ^1 4^*il jl£* blSj . ji*-n^ *&?y* J yb 4^3 ty# ^l*X>*ifci L—jfs 

. 1 Jj>- <*ry Jjk 4^3 ty*0 0 ^ 1 *X^- l^yw* jjyxWl Lj s . yw»l i >*y 

. 4 ^i>l *y.<aJl i^jL^S' < u »w Ajaj^Ja? yJUiw jl 4il j*-^j 4 j\*)l * 1 / 4 J £*xil (Jb~l {j'* fcjjaJI li*j 

jU li> Jpj . jyyJl :>loji Jl (^^Jj or^ll Jjl* ^yiiLJ jl> Jji 4 /jyja jj-^~o J& 

. i^JcUS’ J^UJUL jjj^jNl ijty* 4 jjj%£jVl 4 jJj <iL*y -bjJ 4 ^JUl 4 OyyS\ 

* ^ 4 a>- l* JJO 4~Lp 4^j>* 1 Jj^j V 1 - J3jP. j **>• *J* JW *1 ^*^1 j 

. dyCJ 4^iJl jjji£}Vl y>>- <y lfr*^>*>- djj^pj 4 £yoyU J 4 djy^aijl Asrjll j3 jyyjlj 
£y*y t l£ j ) jl JDl bjai»«l I31j 4 -a^IjJI y £-1 o«i J jyyaJI i*LiJl l ^njax^l 13^ 4 { j^*^ 

Ojjr^Wl 4 jJj aJLwO . JuJby <j Oj£~>* 4^JJI ^w>jU ys- S^£# 4 jI iiJI LjJlJ ^ 4 j^j^T^I 

^Jl ip^-Jl y V 4 ApUjLjl lb y yJl£"L* jiP L5j> jjj^J^/l b»yM jl 4^1 . ^jrJ-y* 

. l^ui ^ y, f juJi ij«L j cjit 

# I # # ^ 

Olyy ^)ai»*J 4 . (ji-ii Jk> <_£Jj>“1 aA-Lic* Jjl-£ jl 

iir-Uil dii . Ji 4^3 ^y jS t <*ry Jji? 4^3 4^1 4 cJUjJI IA|- (<uy ) 

oLiy ^JLio —j (^JiJl ^b#pi 4 Lil ^1 . iiyA ajjJI l 

A>%& ^ J-Q* <^bl jUi^l U1 . Jjj^JNl dj j+p < Jw>laJ jly^ ^]ai»J V 4 O^ 

4^JJl olsf'Vl 4iJb { j i fj jl LJ O^iliJl oJUb jywaJ O^/ . Jui 4^i ^ b-AP 

4 cj^aJi J 1 y^aj Uiaji «Jli ^sJ . jjj^J^/lj JOo jyyJl dJL>*i 

U^UP If" gj*J iJbj . <>-i-i*b c-yI 4 SjyuAli 4>«laJ! ^Ul 

A**iii\ jJwaJ ^ jb*Vl <1)1 4^1 . Ailiuoi ^bji cj«^aU i>-hll C»«^ltf? UiS^ . c-Jij j£- yC 

. l^ J^ oto ^ 4***»W d^JLlf Ia|^> ^J| )l 4 4Jy* 

4j jJ Ijs^-j L— ^ C^jai^N tjjjl Jb 4 jL>- JaX 1 jl 4 jl C~|y- -X* <Lj£* ISI 

* * 

lyb- ^|y- 4 ciJb* ^.^a:il u JLU 4^jJl yb jK"" jJj ^>■ 4 o* £**~i»* tiiil . ^ jJXi*l ^C-Xp <ib-lj^il 

Jiy y&j • bL- djly Jii^l -Xi OlS^ JU u J l tiJUbJUa 014i-Sj^l Ujj . <1 lf«Ji; jy 

b-Jb liL^^A) 4 jL^ 1? <iJULf V bl jJLj {)& fcilii . JUuJI An^jaJl cJ>»»itjfi iiAii 

<-*y* 4^jJl iiy* 4jjJ OcL^- ^ayC oyu Cf***" b*i5^ 31 . 

jyyb j| ? Lip 4jC;JaJl Jjb c^J • <j*^* Jj^ • ^UJUl Aiyc* 4^1 4 4^JL-»w 

L/l ICj . M-^Li ^,)fa?.^) L 'b/l <J jo jl ^ OjAaJI oJlA UlJb bJl jf Ju 

I £*^1 > 0U 4 ii-b LJI 4 ^V ^U-b'yij ^*" b* { j*j»j jl ^ja;>w V 

jj ? jy^-^1 ( ^ > (^1 cIUp! j3l { ^s . viLi jljj^ L^-ii 1 £^lkx/yi tj 





o\^» ji^~ 4*Oy*i\ 

^ »'V- S ^ oyrj 


, ^i^A\ yr& j* 




^\J^A, ^ ^ 

*“^j^““ s j-^ v ^yiaY' *.Va..*y> 

.\^.Ai ^4 oVij^^v (k 




o\w» Bj \^ A * J *j^./a\\ ^\yM\ 

J-^> .0\_^j£iM\ V_j£o»\ ^f- VAxf 
J^sOi 



jgf 't ^| 

W m 





Ol lO* (!)^ A+*y*£}\ fLjrutil ^ 4Jl>ol ^^fsX lOajI I jL-Jl! 9 ^*A* Ol Jp P'jjjjjbfc 

* * 

0[ I : JU Jij . IO>- Ljijiiw-l lO* a-J^jP 0£" JLij . O>0j cJj J ( ^UJUVl 9 j t £-Oyil 9 eJ>yb 

. I oJL^y Oi^ VI ^1 Jl jL V jlUl 

jjj^jVl <J>j*&j <*& . ^jiJl jy J* <-£ s*~\ * j&> l 3^ £_*Jy** p**' 

jloll I jjb d)l . Vi* 10000 t .iOP (^3 jl-L* ^ 0^ lil ^JLiaill ^JL*Vl Lj y U j*pu 

y* d)l lij>£ J^lWl lO-* . jvw 4 j 1y ^Jui ojai 0 V t <^.iUJl frjOaJl* 4ij^J 1^. 

lo*- OljjU^* Oljljdl 010*9 * 10000 jlollj 10050 pi, jloll jv <jy <^1 ^y Ol U* 

LaOlP ^Uil frjOaJlj djOil ty I lil U»l <^l . ^^UJl frj-^aJL L^jljl ^jJ y^l Oj-i ^?“jOJ 

. o>LiJ jIjl* (^1 jl$^L) Ol ^jJcai*-J V jIjl* J Ojj^JVl 0_Jo 

J f Ljaj aJl ^y* 4.1a d j Ojy^lVl Js^; Ja 4 y*-1 j^aI> 4 <^l ? jIjL* J Ojy^JVl J* 

« , <■ « # 

LoLiy^l ^ li>l ? ^y* f J Laiu d l ala aJI l^jl^*JL«I IjLmim* ^ H . Jp^ ^ d.50^- aja^- 

lo> ^y* IjL~* Oj^V! 01 J-a5 01 UJ j4 J-* y£lj . Ojj^JVJ J*i)l jL~il Ofe*? <o* Ojy-lp 

. dJL^y il)l J-i yw lif oUjJU^ 6J^>J JUj Ojj^JVl < jP (—i yo L»l 05^jil ^ja ? ^j-^lil 

Uli jAA 4 C)jji J>-Oj 4_^-jJT 4 sJpU^LJ <PrjA 0[ ? iiyJkl OO* Jp 

01 ^1 (3^*^ 4 t *lv»jl V 4 

* Jb Vj 4 ^ 4JP (w-^I^J ^a9 Ojj^IVI JUhLio 01 Oaj . ^Jj^^Vl 0>LiJ 

jyilil IJUfc C_.. r ^ jjl L* ( ^SsJj . luiyc< jJm £* ^ yyo Jj 4^-^U 00l 

? ^^JLr 5, 4 

Ol^jll liilj ^jA ejjlj gill <yr ^il iJa-Jl Oji Ojj^JVl JL^J iJjl^ 4 jL ^jAj V tJl lil 

^Jp ^liJ aJLii-l ^ l^l . ( l*i»llai«l ) ^Jp 4 ybijyi <taU> ^ i ^ 

<JL*jC^*J <^oJl fijOaJl 01 p-^jJ • Ojj^lVl £*t>y ^P ^jOaj siiJi f-l^l 4^j t oAijJ 0j^ 

. ^UaJl 01 y* i^P Oli t Oj^Vl Ob^ V 

• ^aa)! Aa^Jpja ^P c » > w *^ 0jj<—^P OjyLl -.. /al l ol 

OjjJ jwO* . Ojjr^JVl ^Jwaj ^)l iOaJ j»-«- (j ^-O^ll l0> Ois*^ 

Ojj^JVl ^p J-^ail iiyM OVI UjoJ 0l Uj . Ojj^JVl Uay«i L-Li iJa-JI ^>^>- Oj^j 

. iiy«il oJLa c-aL-^l «,ly>- C. a s ,ja > Jli 4 Ojj^JVl cJwaj ^11 4 yu^0» <*AlJ 0^J Ol Oj 

« * « # « 

Uxjapl If^V ywaiJ 01 LfoOj ^v» 0^ JLaJ . JUa^il <JL«P ( Jaa^ \^>- vI^LQaJ JLi 4.ja.;ll OAIj Ol IJjhj 

Ol t£y Ol 4 Vt* 4 . tX^aj Ol J-5 Ojj^JVl ^P 4-JLb 'uS' L« J yS a*j*a ^-OaJl aa 

C^ali JLi X^>J\ aJUaI . <Sj~4 ^ (J V SJL^lJI 4-OLiJl ^jA ^C 5 ! 4*Jrl J Ojj^JVl 

. yw*I Jl t I- 4 t 4-JijJl 








. Jo J0P5 . XnP^JsN VfcNj» 0 \ 

^. a: .» i N Lil 4 djj&yi ^ 1*}*“ 4-^a-Jl ^^ JL S s lI lj> 0[ 

l^l . oJL^y AJ Jbf*l^» <^JlJl £-J*jl! ^P ^ 4 *>-juSjjSt <taU* ^ 

-U 0J tS^T ^JAJ . c)jj\^JNl ..IfrL- tu jl ^1 li j£- 4 J-s^y V (Jp- 4—^ Jaii Uj>£ 

• * * ✓ 

, UJLs4»j <J-*jP <J>f Ljii ijyJ 4 „a.;H ^jl<u jjj^JVl 

# * 

^*Xp 4.1 L>- » \ 4«^a m)I 0^ ^ ^J>»*i*.*». l l t^aJl Ap^ja <J^Ja 0^ lj| 

^ Ot^UU £^L-> Oj&j . 4—*aJI ^ -i-M^JI 


^ • o 



.A 1 ,ly . y^l^jpV ^I^byy—^JVl ^yJl 4»^yj<^^J^|l 4pL«i.vall ^ 

0*0 > # * 
l^l t UJs> t kiJJjj ^*Jy . 1 jl>- 4 Ja. j y- ol.-^a.i OjJULo |*-r^ Ix^r obyjLxJVL 

jv^ (j ^uA*Ii aLIj djhXll 4 mmJL 4^3jIjaII u»>L^8i>H 9«iAj , (jij>lil | »J L»*» 3 l c A«i3j^ 

40a-Jly . OyiyiUl 4-iUi. i—<j ji*S^ ( Ja-^ 4 ) jw? 4 4 Ol)yj\^JNli . ^v-5" 

0 y£\P 4j\j ^Cyb»j y^ 4***L«tJl c»*yjj*bfl (Jyia ^*Ja4> ol IgOLp 4 _tjfz Oyy-^3^1 i_ A y* 1 ^jll 4*>-yll 

jS\ \**mjj -Liyj^M <Ja-J! £*-y Oy.3 4 JjJL>*U yi^j U 3j>*a3 SX* oXfty . 4_Jlijl y* jLU y* ^lyr-i 

It A ^ ^ 

dj>j . jU~ii*Jl y* c-ili y 4 plj*-l 4jwt> yP t-Ul J l^^P Jjjt V 5-Ja-Jl Oly U<?ysA>- 4 fj^Ol y 4 
«w~>l^rl ^P X*J^j V 4*jyj\^jVl j>l>M ^IX>ti**lj . fljjJl ^byl y* yxj^Lc 4**y***#M 4 *^a)I 

pIUpI <j 4*3Lil ^Jp ^^Py lX>- Oj^ai 4*i*j lf**Ji* Oy^J 0^ 4iJjli ^p 4 0yj^3*)JJ y*-jl.l 

. IftjyXva pX ^j^Jl y 4 j>S"1 Us^ Oyj^JtAJ 4-^jil 4« X i3l 

c—jyyJaJl oXft Jli«ly . <w JL «^ Oyy^J^I 4 *LjJI olIaLl>-Vl oJlft Ol 

< * » 
fj}Ul y 4 ^!! <^l ) £-»ylJI SX*y . | 4olp 9 jX-Jl X*U^3l ^P 4-b*y~»jM (.£y^-Vl pbi^l 4J-*-«Jl 

4jj y* ljiii5^ gdl . Jy^ll tyiJl 4li>j L*Xl yl*ij ( lf~>jP yi*v* 4-0a-Jl £Lj 

CJIS^ yJy ^>- c yw» U-f'* £^*y 4>Xl 4--i 5X* 4 J^Jl ^ **> ' . 1 1 L^JLaj 4 l..llflT7 oUlyJI 

I 4 l.y s .t 1 H | c^>L Qxj .* I Ij lift ^ lii^sJ . j*+m £****Jl Oy>l’* ^y 4 •X^lj < 0 ^" X»y ly» l .» ya «> 

. < 

4 I^X-j 4**y*^sJl f.LJ\ a]I ^yu*o lift ? 4A»»^3)l I 4 j9mA^I I cI^Lja-iJl Ol*t»j bUi . .^^■1 l*iA 4^ajyJI 

. 4Py*W <Ja.jll ^w>yCIP 

. 3x* J-J < y* c-LJ^I jL—J-l J JLpI; 01 c--^ oljjJlj olijj^JVl ^ Uxp 

Obyf yP l^iyw ^Jl 3 jj-saII '(Jf’fi 4 aJI^-I dXft 4 U-Ip L^oiJ SJiil oi-ft ^y> jAj UjUp^ 

t t * * 
0l^*^|lj 0^ • X^j 4 *L*«p 4jI 4 jy » »wJ l 4 lgA t )l 40a.«ll ^P l^jaj • 

0*0 

4jLXp IxJ ^!l oLjauill j !-l>- <Sy^~ 4 4.; r ». fc ».ll iLoill olja-iJl ^yx-UJl c£jllaJl l-i* 

. 5j»jX 4 £-0>ly» Js^- iLSOl 4Xi>- JU OlX yp ^I^Jl ^1 ^yfXy . 

l^Sslc ^Jl 3X>jJl 4 X»Ij J>\ db^l ^ft juSjjt* iJ^U^y . ifS 4P ^*0 OLyUil ^XaJ frLO^/l dXft 
. ObyUil ^lX> 4 oLS^ yp Jai^ lij*£ l^^ 4 X>- V IXft y 4 tlX»l 4i>-^li 

4yuaiJ 4 -JLp oJla ibjL^-Vl 4-i-^Py . oliJii bf Lja#u JU^jJl 4JL*P y >Ol Ui£) 

• (^) 

^1 V Ol 4iU y 4 Oy^j 4 4^-jjJI oJj^ 3pb^l y 4 ^vyX^ 4 ^ l"3l Ol SX3 *j U^w^c bl 
^P 4 la«*y ^P (^^]aij[ p|y^’l * ^iX^Jl UJbl^-V lii’ ^iX lii^J . o-Xay (jj>- ^1 ^y^y^l 
4 ^,jaSIj yiJl ^ailiJ ^1 (^^yj Oyj^JVl ^wsyi 4 —^aII 4-*^aJL xljr^* y^j ^P (Jy^l^-li . 4jy —**j JUI 
oXiJ y! ) liiyL) y*Li yft !X® . ^y^Ajlj ^y^Ally 4 4p|jXV 4 ^jaII 

. jiX^aJl l-ift (J ( bbyl 



ajJlUi!! oLJsJl ^Li ^ f.jil <&j£ (^-Ul UaiMj <J ii^p V ^iJjNl 1 -La jl 

jl l a-L a iJLA-lj l ^jaj , ^Li JS*" <1)1 JO V 1 -La <1)1 t ^UJLiVlj 

t ^L-jjVl ^jjJjjLa 1^-r 4 <-3 j*£ L* 1-La jj . 4 jj jjl oLj^L_£J1 JSi>w» <j%_ *j <1)1 jl 

* « « 

J~> uli _jj . Indeterminism 'jUI to.. _jl Heisenberg primciple of uncertainty 

c w>>Uj^Vl !jl* . JUg^il v^lJL —p j..V.:i li 4 jIj U 1 j jlj l ‘" ^ -^1 Uo ^ 

* * * > 

^ Ju ^ar-^ll Jjv*- <1)1 L>-J-L ljiJa>- llJ* jJaaIL jlS" JLil . Olijj^TVl jj^-2* <^ L*JLp j\Ja>- 

. . tiJLi t jjj^Wl *J*"J 

j V <1)1 jZ* t A *#^jl oLJLp ^ (^1 ci^ < Ji ^* i 1-X-* <1)1 uJJi <Aaj <jw Jij 

Jp ^i£jl 1 -Laj . ^jcJUjJl JLLj iw-Jy L»JLp l y^jj 4j>-iJl Jl <l)la^j^!l <l)lJlA 

. A^UsJl a-L a La^.L> 1 ^j^ ll o-XLl^ (^j*LJl 

ajIj-* jjS j jlT JLil . <jujl< a>-L** ix^A jlT <w^LjjNl Ijl a <1)1 <1)1 l-i^*j 

j*£i ^ Ull jlT 131 i ^jlaM <J L <1)1 o31 . 4-^Jl^Jil £31^1 

4P j*m jwu JUjOu L^-l <l)jj%^lVl jww JjVl J tj^-1 131 ? aJL^j <AjJ b lli-XP UifT 

^ UI ^Jk J»£j . L)U £>jil f *^jl ipj-Jl <1^*J A>wJ ^ UT cJLL^- iajm-i Jp J-^- <. <^>- 

? ^ ur^-i l^ <l)^> <1)1 

- 0 0 0 

1-Laj . oVjaLI aJLA £«jlsJ lT^ <1)1 ^P-Xi*w <Ll-*V1 6-La ^p c-^1^-1 <1)1 

. O*^Ljyill 4jf*j ^Jo jl J jJr-1 1 -La <l)Li ^jA jfcT JLaJ . <-_-Jyl L%P V-X>- jl 



£jLJ1 




oIjitf j *i 


^ * A 


John A. Wheeler 



s#* 1 OjsfaU & . j>-\ Apf ^L7>Nl ^1-4* 01 ^pjc 

|I U)1 Op 01 . <~4*i <^jJl x*p\J\ ^ Ulic ^ai^.a syrj ji < illi* ^-j^U i |l UJl 01 c jyj^U 

Jju *bjyi)l C-o^ *4aJ . ^^jiJlj ^ljjyi!l I ^U*n«>aJl Jp aaLL* Ap* a» - . s aj gj jJl JUol^llj lai*2« 
Oj^j V*i * <30^^ c..u.* ^i auu kiiii c *A>-i oy jipi aJ 1—** o^i^i ^ip ^aJi 

0«ApL*-v* Oj^j 4 O^J Ij l ^ » J i»>*^f 1 (Jj^AJ lU^A 4 ^ |» |i «« l l £bj>*Sj c^AjS** . AC-bill n |« w l l^ 

♦ c5^ ^ *■^1^ Or 4 o-JLpL*JT c 0^OaisH Jp IJL^A 4 ^* , laA > L p-io Jj . X^\J\ 

j* Cv^ Cj“ ‘ j><r£\ I Jj"^' uir^ <j ‘ £*“ ^ jj* OLA j* OK" 

J*-j f-L, yj LI II* JJ. ) ^U-l solvay Jy Jl ^ ^yi c-c t i^i'jA jA^> 
i^Sfl ot/jll CJIT . ( ijsi^Jl SJUl oJl£ »Uj ^JUl ^iL. c—yl ^LsrJLJI i*U»JI 
UAl&l y> Oj& ol ^ OB' ^ULI IJU ^ i Jb-bW ^1 vlJjl^L. W oJjb* Ji J/fl 
ji^ jJLj OlT . |i 1*31 |»aJ^I^ g j\s ^ ^oXi^l Jjbf- ^p^/ 4j1jJ1 aJ a^i Ol o—J 1* aj^J . 

Oj^LOajl a_a%aL1 ij Otfj . ^j!j^l*N 1 4.-JW- p. «.~«j l OjJl p*}ij t O s j* ! 8 *"! ! 4 --JW p-^yk 

I*>1 JA SO^lj Ajtili* (j (Sji~A Jpl Jl O^ w iiai! £r*J»“l OK" . ytZjjZj £. 

. Jb»A^l A^*j.»! > J' Aj^Ja^JI jAA * JjL*w* 

^ 5 >w» . ijilil A^jll ajLa>- ^UaI o»> ^Jlii 4 o'-uil 4 ^ Or* ^ ^^ OK"" 

4 cUdAll J>P Ali >-j ^ ^y^«D pi JM A ^-jA A^jA U<Xjl 4 J\j>-1 A^j^ 1^1 

Ol (Sy* c/**l 4 (Js?^! 1*^ Or 4 ^ \*y*& (Jt 1- j^*^1 * jl^ ^ >»Nl ol^v^l cJIas# 

OSj 4 yjU IJLa flp Oju « p-^ll a>-^11 | A»p jP p Jtfj . 2piil AJtib. 

0 

. (J IpUJ 1 jjsa Jjf: ij^ij^ii fjUl A-lS^ ^ A;. ^a: * pw Oi^” ) ^ T A ^lp Ajl^ 

♦ \ /y* 



> * ^ 


Uajl . > 0 ^ Upjj f-^i ^xJ** -Aajj 

oJS' i^jJlsi A+jh'-+ (JL>- <j ^ a JL ) jAjSjjt* L^^jj . cJI*j 

Ol~l* Jj AjJL^I ObjLU CJK^ $ a^Ip 5^bL* <J Aa^jl ^b . l^ ^ Jptaij 

. (jy»X>tlU A**Lpl A*4jJ“l djl^£**t ^jp kiJjj aJJ -1 ^JJa* 

/ a*^ aj^sU ^p jy. < jf-'& t ^4)\ <£;LsU jji *b- Uaj 

«XS ^IiJLjjI ^ ^1 . J^-j JJ a ^>.y cJlS"* aJUIS" Oi Uw»lj OiT . aS>ji>- p Jb 4 ^ 

^*b j^J IpIpJ d^X aJI d 4 / A >-4 AijJiill viJUj S-bjJrl jjj jl^*b ^jA £fif*' 

b»U> Jb A#t 4 au^I ol^bldl ^ ^ <+r-~>. I ‘ complementarity 

. Aii~l>- ^jA jyi jl Jau JjAI 

uy. A^b*** 4 ^ 0 ^ £jlj*&\^-\ Afry*^ £jA jyt W -JJfl* . f 

(^1 4 SjJUt <j Ojj^Jl J-s^j <j ^jyjibb JliC JLfJt^ilj 4 A-^jil ly^jV?L>-j SjUJJ AyyJU A***liU 

A^-^il Jijb'bfl jU;I <j -bA>- ^ Ojj^M I <Sjt * 01 jji* J^b*" A*>-^i1 i^ajJl dll? 

^Jp p ,yjai\ l*XA (J yUL* f.j*^a\\ A *ryA Jjb jljjl L*JSj 4 jyJ p ^«bl ) 

# # ^ . 

Lc iL^b ^waj yuSyjS* A.Ja.i j*)l 4 Uli £~y>y* c)j>j N JjJjPj 4 jijjOl jjj^JNl 

^w^-l 0^ ! l/ 4 *^ a^*i^> dj^aJl C-JK*" . A>-lx4 aJjj^ 1| OljlJL* SJP c-^U-lw-N 

. JUtf^l aJLp oljJ- 

-Aaj 0^ 4 yuijj-i aJ^U^* e r *>-jX 4 A^ja*;!! jL5* ^y 0| ? liJJi »_ aS' 

. jlJL* ^Jp ^^vcaJl (J’'^/ t*JLP dly U ^b*j> ^ Atab^j . tyjzll ^jpUli 

U jI-XaX ^J^y* -5-^ A-JUjtil Aijp^i\y . iJUfcl JL* {J* -bi* V*i 

^ cJwJ V AtaU* 01 4 j*-\ jy*Z i . ^JaAj 0t Aj>-^il ^.j-siall J|^bt £yjal~J 

. Jaii aJ\^-I cJuo7 

^pjj ? < x«^yji aJLp «^>a^ u^* A^*ydl1 t^l^jll ^ 1 y& 0^^ ^^]ajj 4 ^*aJI 

^\j)\ j* ^/tLiJl ^IsJ! collapse S^UiJl 

ijwlj yj dJLP Jjb- -\Jj . AjLa^-I ( JiC ^>-jil 0i AJ^J 4 Ji-^3i 

(ill j AJ 4^-t^ N JbJLP ^Ljai ^ *^jJj b-yi n>Jb-l ^jb^Pj 4 ^^Lisl! ji^y ^j^bU-l ^ 

• IT" • <w-L-»Ni aJLJlI iJbj- IjjSS^ 4^-t^ N l . ^jaUxJI 

^jp j^bpl Oi ^Jp ) \ ^tJU jyJa^-\ A>-yiS aAmaa ^jA { y^j a :» . ^ ^jp jr^>- Up 

b jjJlJi . I A*Ip oUa>*^b ^/aw* 0^ 4^ ^JP 

0 &*" . Ufj SjbUll Ol-b ^ • flp fyij 4 ^ 4 A-^ g ww J liiJi 

4 J ^ a ij£ ^ 0 l y*bl^i ^ ^UJ^i tw - l b . Ua»Ip j^j OlT Uw»lj 



ljjL>o 01 y* Ifb a-jjo aj yr COlS*" . n A-jjbJUl c-'jbaJl 9 *Aiu ly ^c" L* aL.»-L* 

f I ^ ^ 

Ajfzy+S' ^mj£ Ol^ 4 ^yii Ol ^w*^0J A-£ljLl A^-^il ^P <--*£. jj«iXiP . 1-V>- g -? ^ Jj*J» jS' j£ 

1*XA 0 ^5sJl tjL4J 01 . dj5*” i_^y*‘ ^!X«*J» \A A**b«*>- 4«iLi ^ »»». l l . & gj£-. (3 oL*A>" ^jp A>frlj 

j}P j£ 01 -iAJ A^LiJl y* L* 015^ ^1 -|**i Ol Aj N ON 4 ^w*>0j y_ juS»l^S** ^♦AJ y~* 

. AjdA*jl iiXb y A^-ji.1 oAJto ^Ia*| A^LmJI y* a) flAJ AjI y APyj (J\£^l 4—ob" ^w*J^l L^y^JJ • 

t * t 

{ Ob *^jli IjLwo^J 1 . j^j 4 O^N^aLI 0wi»A ^^ P ^A* »»*jbl 

4 Njyc* by \c~~fr N 4 JjNl ^iaJl A j^rj <j t b-^il 01 . *>Uf t* y^y* a£ 

\ a!j\^11 0aI*L>-N1 yA ^llftil Ujuwi >; ^1*J0 A^-jil oJLij . £.Lm1aJ 1 ^ t$lT APj^A AP^*jf 

. 0^11 jl Jj^Jl Jy. y ^-1 jl j^Jl £jy *Ua*-l Lfy* ^ ®ly* -*jjj N ^t^l ^jy ^’1 

* * # 

ll--i> O^U.1 4 jS' N 4 JJ^Nl aJLa^ \A^r y& 0j>A> A^yi OjXj jjJUP 4 1>VJ>W> Ulft OlT bli 

. c£y^l *c£j Joj a^-j iibft . Otyij Ol^ll ^ ^L-Nl lwb> ( Jp ilyoj 

OiJL>-^y <iu^y (J ^1^" j«-^ll OIjj 4 bj-i> 4 J-^ N LjL AJlill jjaJl Jjaj 

1 J^\>- ^wJrl O^S 4 ^y b JU^l (J^lj^l b*J 4 JjXP . A-i»L-iJl ^-**si“l . Aj Aja!1 

^4 ^->yo a^3 . £jy <^\ <j j4$3i ^l jb*^* A-J* JIc^Ijj 4 bi»LiJl ^4 aJsla) JT J ^1^ (J^Ob 

"' 4 f # 

; . l*y* Oj^ o^jA* aIxa) 3bxi fcy*£J b £Jy <j dJUi 

jw«42]l ^ ( aJuaJI t_ A--/*y (^1 j«^>l IfOp O^"" ^ Af^ w itf ll 4 <pLA (jl 

jWl A4^J ol ]... ( O^Jrl ^->y ^y^l 0 J-^l L*^ 1 O - ^ 4 ( J ) ^^1 

. Aj^^’Jl 1 jl» y>jl»cJ [ ajUJI 

^jX> a>- jil 01 jy&i ^ • y*“^ l^I ^b-tjjl jtPjj ^iJl yb Orjil ^aIaJ OlS^ 

^ajjC Jjy ^^p JjaaJI ^ L y>l>- ^y li-j AJlill >J1 a^>-j . ^J^LiJl y»-Jl <Ary ^»JaJj \f iiLiJl 

(f* A^>1 ^ y xlilJ Oi33 A>wJj . Jj>-1j 01 (j y^l jl Qclaij ^^OaJ Ol A^jil 

^j ll J U jl OlT «jj-^aJl dJUb AjlyJj . c^ybbiJl ia>- ^ dJ j-1j aJoa) ^p ly**.tf*> Sjjjli gj»- 

Ojly l fr lp ^1 a**L~J- 1 AjaiJl J* yaJl ^yprj ay &y& 1 Ol^ . JjNl ^laJl a^j J-^*i 
^y JjNi syjii. jyji ai^p jUI ji Ajt Vl t oL»l^*il *J *jl j ^ji ~I iS«iJ-l 
SJlill OjkJI L.f . hidden variables SAP OljUslI 

• <J^ aj! 1^:1 . JUj <JL >1 (.^ 

JjJ^r jv-aJ y j^\ b—J 4 4^-jJJO p-$3l OiOl^-A jy\*j ^j b^jjj 4 0 ^"b 0 [ 

. aJ^JIj A-AbiJl JjU* ^ wholeness y53lj ajjI^^u-NI Jj^NI cl*oi ^ \y ei^l ^p 

A5y^. tj Ol ^ylJ^ ^JaaJ JT* oij Ajly -1 ^y*^ y* OLj 0 jJj- 1 » Ojjjl ^ »JU^NLj 

OU^Xaj . jJ a^ jl L>j . lyJj ^Jl OJJj ^1 Aj fl4 > ^y* ^/"bl Jjy 4 Ajjly^JUvl 







. ^a^3j o\ ^ '»> 


^ ^ r 


■<~*j& j>\z^J\ V, 



. (1 UJlj So^Nlj i__JI Ll» 

(_5y M 1^1 . »ljVt oJu i Oyjj £* Uil* ( ijlill jliJl <fs~j L*l 

* 0 

C^>J AjLiA-t 01 . aJLaJ-1 JT Us*jI . aLa^-I C~~J A^-jilj . A*-^U ^joLaJ ^jjJ 

JL, aJ\j JjU^ Ol Jyr*C iijUll t aK" vliii ^ Vjj ( Jls^i ^ . Ailjail aa-a^~' 

l)1 . I y aju . fjP ^-? amt . s-t-Jli'yi L*.AJLP ^1 IaJI io c)l i£y** ^ 0^'"** ’ 

J J L > »Jl 1-A> ^ {£j> tii3 -Ajj t |l lil ^yai—O N t jy ^\j 4 A^“^ 

JalJjVl d)^ . L / ? ^* aUjj ^ AjIj . <j ^w J jaT ^JL>- X^J\ <3[j ( X*&J& 

, 0| A> ^^ll\j 

j w jtf U, L-L-l A>l Nl i AlUlpI Ls Oa\J^ l)K^ jjj <1)1 j*PjJ 

U llw. aa*aJ-1 ry» ^*£. Ail ^Pj i Lpj ^jJI Jj-aII 

# * 0 t 

c ^L-Vl IJU ^Jp 4 . jjyiaJl <j a-P^JIj A*-jj£ Ob J >AiL alL» LjUii Oi . jyA& tl)l ^ J a: **J 

d[ . vliii JT" LJLp ^AjJ)i\ 1»La Jf ^ Ajj\j*JL*m')1\ <—*£- A A ;.~* A^ A ^Jg A-Pj Ljjj 

. Aj^vjlSsJkl ^oU^ jjy 1 ^*- 4 ^ A-J^ijy^^ OLUjJl 

. J^wall f* aL, ^ Ul^T jr <-r>j*rj ^i ^ ^ ^3 

yw? l) 1 . Ai;\j yw? C.. ; .w iiiJij C Sji-S** JU- <j ^Ailj A-$L/l^Lll 

tiJJi ^ jjS*^ h Ul a->- jv* ^ Lil V il)l c -Jrz • Alii ^ a-a h 

Jaujailj tiJULc t yw4ll a^-j jJl dJufc <Jp h t L^J . JS^ OiLJ 

JLi JljJ U aJL~* Ja ^jaili lj3jJL>- ^ U Ul . Ly»; \y JT J^P Aj j\*\A\ 

. v-yL-Jj^/1 l-L^* AjjJt^j* t *A**0 y . aaJ5>iJJ l£j** l)^ 

Aa^^il t AAijdl / A>-^* • 4^»\sJ\ ijU» ^v-L ajLJj jjj Ip^ Jij 

, aS^aJ-I lai Oy A>x-i t 

(^ ^ J-^aJ^ J diii j* ±iy Ji V^ 1 jy. *V 

i^-wL N auI jU JU Jjii . l-j y ^1 Ip 5^ (J^aj OIT t iiJJi ^ ^Jp t aJI .1^- ^y»Ji 

•XaJ . ^aJjA» ll jy uUauJtJi Aj\->* 

^JLaj yci Jij , SLU ^JLp Jp A-aUI 3 y*S- f . i UJl IJLa ^y&C-. 5JjJL>- 5 Jaj jy f]j\ 

tj* J^w iSy* . AyuJaJl yJLjl uU^Lu ^AjA>* y>-j 

il^JLJI i iJ^LJl ^ (j^-iI ( AjjJLJl ^y\s^)l\ j»JLp « ^v***^" / (Jl^-£*l 

a] li^LL* UJjaJ IajL^pI <^JLJl a-*^^ 



. oifc oW> 



oIjUI Oy <-<-lji -by ^JJl -W?l^Jpj . 4 jjI( jja-il {^ u^ • 

ft t—^Lw-l ft ^\j>a^\ jl { y^i Ujlp dJUu <j Ifi-bHj ^Ji oU^la^Nl <jt a-ij l)1 aJIuJI 

. oUjjjll «Jla 

4^jULI jj . jy Jai (jii 4 J~^ai a 4 Uir-^ VLlU J^aill <jj 

^P jl jJUl JU-j Jp y JL»j . -b -b>- ^P l^JanX <JiyJ y^' jjy y I^-Lj ^Ji 
tijd ^ Ll*i»y^ jj{ c$ ^J^i. 0^* 4yl»>- Cjv. <■—^UjJylJl 

. IJbi ^x»J ^ Ji Aj^jaiilij bjl {jv iSy»il 0l . o^l jli~* yoNt 0i ^-Pj 4 i 
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: jfAPl J*i 


^ bdl <iJL!3 i ^ bd! S^Ip ? i reality ^-l£ii U-Up ^fu lit* 

*U£Vl lyULi jl l^*-£J jl l^ijJlii l^cw^J y\ Iftly Jl ( v^jC *UM {j* Up ^s»-jbU 

y+**£-\ 1^ At \^>- Q2y?~yA £.bJ«Vl dJUh jL ^ykyi Ljl . 4+Ay^\ bjL^“ Q.X.l'gySl (, 4 g4*A^*l l 

5^>-^» 4jLa>- ^-y* OTllJ! jJUJ V UjtjUfcLi^* Obj t b*JU&b£J Qily^ryA ( J^J ^1 ^£j>- 4 

Up Jbj- y^-1 ^p JO ^Jj . b* ^p <fJL»l£L« 4j U j&z, bf l*U . biU 

<^*jJL* JOu ^p^ ^JtJl <—^i^Vl I.U 01 -xS*" jll • ®Ujj Uj| 01 

^j-o^u UJLP Vl AAji>- V AJLiM Jl O^ji 1*U jUaJli . ^*lsJl jyt IJL* jl 

0\5jbi«j AjO b? - Oii 4 l* Ipy UaiU* 4 1-U J*>U- ^ t ^.jaJ iijai-b UjUU>-U . 

i Ujup Ui Vl i 4-i AjjU* V i oVb <&**£ ^jjaJI ^U>-Vt ol£" 

* * 0 

* U^»P U »* AAyA ^ -l ^ U LjUiU^-V ^£jb C £ji < X*^>\f 

— JiVl <Jp O^JbjyiJl UJUy If" ajjJUI aJLaJ-I — <iJbU oUjULl j^is» <-*+*» 0^ 

Oj . U - x il (J bfcJjjjfj -Uy gOi aJLaJ-I Uj Ja>- ^JlP 

c jl blyU ^jLo bbjjJO O^U>-Vl dJUj . oJUa>j A,UiK jj oJL^>j JUjj li bjLi>-b ^jJLo aJLaJ-1 

. ajjI^i^VI J U-p^ bjUlK:,) ^jJLcJ t IajjJU t bjl^ilj . i^y>%£ t t j £t 

\ V l ^ Kj\z£}\ \\*a Vjt- jy i.X^\ ^\^>-\ 


bf-l • A£jly*i**»^1 ^ b «Pj cI^LaJLi^- y* Aw«;)jM C)\a^9jJ c 4 ^y***Jr-lj Aj^yll ol 

jJp AjxJlI A-^Jl^Jil oIp^aLI c jybl ibL^-y aJLaJO ^ ^ Al LjjNjlP y**>-l 

: jl>wj IaJLj . bb Jy i SjjJl L\> <j ^1 JL^sy Uajp 4 y^j . 

*A* ^1 £ ^Ap ^Jp 4 A.»~, fl i C-ijJl 4 LiU jAjJ l SjAH OjyS* Cj* *jy^* b*Uoi ^ 4 Njl 4 < jJU; Ajl 
. y*^Jl J& aAj~ J^Lis >-^0 bV^l>£- yp 4 yp ^ ./ail oJLa ^Lc ^ap^ . djy^jt 

. yi>* lyl . AjSAjJl Ol gL wil) AJLfA^\ pi Sj ^v*Ij A*^JI yP AJfc-Lll jy»Vl aAA jy£*l 

JH- V 4 > ^ J&* • X^ll Uuu y‘b" ^ Uj^y ^Jl pLiVl y* \j&J& 

£-A*jUi . iA^- jL-i ji La cyb^Vl IJU»j . (^aLaJI {.j-AaJli 4 ^y A_*>w? pLb -1 lf*^ l*lf 

ji yT yj* v 01 ^ y£ . aJl*ji oIjUp^i jr ju^ jp a^ oT ^ x^u o^u ^uxVij 

(J S-iy^-y* Oljjji^jNl Jl Uj . Oljjy^Wl y\>- ^ UJl IJL/fc 4 ^ Oli OlAj 4jX~J LoL^l 

fr* yp IjjA c^-rL IxAlN liA-^j Ol |» $a:i Ol ^JiVl ^Jp y^£ 4 l^>-jl>- *^yfy* ^a If 4 LoL-jr-i 

. A../l>fc.*Jl 4 j yibl IdUy^J 4 ^ 

. Ixfa** 4 ^aJ <rjIaJ1 aU^VI Jl*f J1 4 l^y*^l ^1 4 olfyXsilj a!i*V 1 jr 01 

^il ^«jllJlj jl^*Vl Ol Ai Ol ft 4 ^jU)l ^Jp 4--3fs <0^ * AjaIp pL-i»l <ii»Nl dAp 4 ^ OjO^l Aa) 
^UJl c-bA^/l Ol . jt-^Jl jjJja’+A ^jA Ij-J?jP (£ tbA*Vl oAp *1^1 -- ^ya^- 

i5y>- uti 4 jC^U ioAJUlll 4-^JlSLll y^AlJl Oljf 4 ^yliaJl (J jy 1A-1 ijylll AjAJ-1 

. cLiVl dJu Jt* 

Ol ^ s Jf 2 :,.M) 4 5AjaA- 1 pljjyiJl jbl 4 ^ aJLjw Olj 4^1 J&j Ol liy>*l li| 4 ^*j 

-— « 

aJUjU pbJl lb 4j^J • *5^!^! bL>- ^y* Ol JT (J aIrAj l* yA <AjA^-l pLi 0^ 4 l* b- 4 JjAl 
(J 4 jU^- Uajp UU lA^Aj . J^lyu ®AjAP <1jAj cl»bl^.l <j\J y* jbpl 

cI^bL*P 01 • A^-lj Ol 4 ^ 4>^IjL» A a A .^ -1 mAJ 4 ^^*1*14^^101 4 AA^A *> iiJ X*^bCll 4j y < J l 

. b*yjl bL>- ^ {J*y^ ^ 4^11 C-bA^l 4^ A-^il 

cJlX^I C.flMtl Aij . 4 ^yJ\ ^^iJl jjp dAjA^- ^1 UJl Ojyi 4 ^ oAA j^^l biL^io 0| 

. <blA>-Vi jl S^ttJl 4 ^ 4 4ijli* jl b^ljJijl jl 4 ijyA* ^Jj^AJ 4 ^jAJ 1 U3l A-^j <JLp Ol 0yJb^)yill 
. <~Jl> XJjJl 4 ^ l^JL^ Olj iijUll oAa J>*a; Ol A-^ll <JxaJ Ja-OaJb ^b cJl- 5^ ‘3y-j 

J.J lijyt^ j yXl l Ajbbl !AA Otr . I C r -A^il AljlX 1 AjC’*'! <«..W b-ljjj yd^fcAJl UlA lAJ (—iy-J 

. Escher yb 1 y-^jyj Vaserely 4 ^^*-* OylbJl l^aJ ^yJl 

dJlA . 4aJi£-\ Aj yJA ^P IpyO? ^y5i> ( a-aaa <j y^ ) ^yi* pbl ^ ybbjoill Jyap AjArj yi>xil 
: yjlniaiUi* jc>*b> ybaj_ / b 4_iy*dl? SaIII JT Ol by 4 C 4 ^ySsj! C-Jl ^>“b> • IfffJf"! 4^11 <- AjjAU 
U;yfb bi-5" yLcjj . ^UXiJl 4 ^ Aj>-y» ^iaJ ^ 4 plOaiJl 4 ^ <RA?y>J A j ». j > ^ ^]aJ ly[ 
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. ( Aytf ) AJLaM 0[ t 

^ jylidl ^j+jabS ^ja \>jL£ t*JLlj ^a ^ aaJi £-I Jl ilj-ij Ot Awj 

jL^-1 | £4 iJlA ^jAP+JL u*j . ow> UU*f ^ vi->w t ijyiU 

<J)y* i *&y iS& Oj t ^jA y*\ uw < j ;. J «iji l i I«La ^jA . i 

JjJCS' . Jell L2--S* J-l ^jA j£- ^ LilSj U) jQ JaJ ji c ^>-1 t ^ t <uj»j U j^Jaj 

Lo ^JaJ jl cJuS" cii ijyf I Jp l£S jfc Ujlp LJIjJ^i J_^p 

jJJi <^yA . IaU^o^I Lil U ( J*>- 1 V* ^f* ^ ^ 

. I JU^H iJU| 

* * 

L*mLip c IaU^o»I <A j A > fcU ijy>»«^ f,Lj 4 *L*p L* 5^Ji# ^aLjw^ 

* * * ~ * 

L AyS *>U- t Lcj c • * Newcomb iijLUi ^a ^>-1 l^LiJ <j ap*a> 

\^>“ tjjfi' ®Ja ^ 0|. 4aJ&£-\ a^p^Ija ^ I iijlji* c aaiC 

<Lj]a xa <~Jb C-Jji) i <Um 4jyi»y * oLjailuil ^a Ui <j&j ^ UJI ^Jau ji ^ 

. Uli 5 ju»4j 








4ljLL» 

* tOyjjiM 6 '^* 1 {i UJIj . Oy|y LUp jl Oj-Jljjyill <*juij5*"l juJ 

# * 

. **-"*3 <J l*^lJL>lj ^JlijJl Cf* ^y* jJU> . olijUil ^ 

jl ^iljJI ^ 4 L* IjL-i -Utfy l*JLP 4 U-i^i/ ? liUii 4 OlijUil aJL* Ja>Jj Ljl j_Lj \ ^3 £*j 

Iy-L*- 4 dljA Jp ^j£j ^ ^-W*^l LJUil jj-Li . l*c* ^juJNl iJbl ^ LuS3 4 6 JLyg 

t JLai-1 i |lU3i 0^ 4 <ujjyJ? i-tljll oJLftj . d^lyb ^ ow L-*te t L>yt»j 

* ^ ^ <jj>“ j»U^— -Vl J*# ^ <L*P J 4 J)j*ozj -L^l^lj . l^j-b Oj^J l)I ^ 

. L^*L*I Ua^ J)ay tl)l <J<Jb 4 UJL^> aJl***j 4l)l <I?Lw J£j jli>-l JLa3 

JlS 4 ^/jl ^ ^OJl 4^-jjl t* . *ijVAA J Jib ? I -W^jjl Jw* I 

JUi <JIj oJal C -j a I I . JpVI 4^-A^il Jl Jatf C^S" lil (^jUli £*Jl J 4l)j£j 

ilJJ 4 -X-^\4 C-JU . (iLII yl jL*Vl Jl! y]a.j . JpNl ^y ^.wCll J| St>u ^IJatT dJjl jJ 

Jf Ob Jyi 01 . AijUll J* ^il ^ U^i . Jl >Ji ur^j jLsU 

. *l5"Liil d jjfc Jp J>«j p.\jjyill Jlp gjJl olijULl 


1--" Nl IfU; J t)l \y*frj . \hj*-\ ^y l^jl <-J)yj 'V 4 4 J (*) 

( ) . 4<>w) L^»ia#j JjAaII ji^JI *Nl £.1>%J . Jill L^*l 

in 




jy 4 J 0 01 . ly JJ *i}J <Sy^ J* -dU^ { J*i 

. bJb/f U*>- ^ J-^4 4 4 Ail . ij^lj p-*} L-*X^ 

J <^JLI1 jLx>* 1 I uy 1 -* 0>Jl Ji Oj& c l-*£* ji^»«J 1 lj> J ^•-^ r 4 C~>lj 

. JJljJI ojj4 jL^-1 J^»£«j ^v*Jl lil O.L^J , ^.JjJiM J A^*»Aiill 

Ul* ^UNl J ^*Jl <j 4 f-Uiil 4 Ol^-jJl d^i 4^Jjyj»ili J^JiJI J 

4 ^-bu J j!x-£* V^ C..aI > - 4 JU^i^ 4 0^& La£* J t^> t»JLP . lit* cJ*iiM Jj 

ajJj 0 ^ • s-*^* * ^ • 01 J 3 jj*a) 1 il-W»j J*i 0 [ . ^U1 : 4 ji 4 Ji-^ oli 

t3 La£- | ^wjt | AjJJ A*jS 4 Ux>- yu- bjl J y^Oi J*Ui Jli ^ f*j J • v--»£U l 

jjlaJl Jp- ijj^yO ^JU^ljiT 4 Ujy^l Vl 55jLu V 4 r ..*£ll IJu* 0| . ^il>* A^-jj ^*U1 Aj**j 

( ji# ) JLij 4 ^-a^LI OjJLPj . y^T I Ail I Jp 4 L^cy j_^o 0l Jb ^ •>> »i/ J 5 ” 

• lijip <-. ■ ii Wt t lj<^ j-Uj 4P*A£ i ^ {j* 

*ijijj olijUx aL-^IiII aa*~Jl 1 LjUIp 4 4 J j^\. 4 OUL **^1 J-ici—l jlaJ 

• 0 * * 

<iyJl ^jl ^P. t a*U 1 j *Ui* ^Jp 1 —^Jl>* Ja>Jj j^-^l\ <->-^ J ^ .^1 —aJ ^ii . 4 iJi>JJ 

<^jJl | Vr-*^' 1 Ji jfcjl 4^J • iijJ AijUll 4 ^Ja-iJl AjU^S" aAxLII 

4 ^ 4 jwyJl U^ g iwgj ii;I a* jl . AjwUi ^ 1^“^1 U^^JC ^juJLil 4jj*L^aJl 4 ^ U 0y~*>- J-^lj . J *-^1 A^JC 
. ^ySS\ 4 ^b jyill Jap J S^lll ui> J*i7 U <iS"Li. Jp aIap JaJj ^Uiaijl 




4 ^ l» 4 : « . >U Q~J v—-J^il Aijli* j! j*Pjj IJUb 

*ij\*AA J ^ 4 cjLiO^l |t^Jl tfkjvi y+* • A>jl 4 AjJL^JI ULajI J 

\XfA ^L* _ja I-Xaj . Oo*lsn juiJaj LmaJ jl jlUJl Ol 4 

-k>»L (jj>- liilj 1-La li^S"*J jj . jva> -Vl Jjti* J 4 4 j j>w* ^aj 4— <ll7 A*JSj . A^aIsJI 

cjyi J jOa>*lj y*^ y* 4^1 4 U 5^ 

• cj^k J*** - JA’ 4 j^kj A—usJ 

Jj • *0^11 ^L»j^l (J^ eJii j \ j * Jpj 

^>5^ **-*.J^4 w->jUxljlj . I A-LA j A>^4 9 *1^-1 frlifl (J ^Lijyill Jip C-Jly aJUI SyLill 

. A-aUI JyiJl A>-lj*~* A-JllJl 0 0 Jj . Lft j fc * - A}^ AjI J-J olp ^JU; Lj^I . UL- 4Jjj*> 


L»Dl l.L»J j 4 ^J* 4 j^±U 


I AijLujT J ^ kj 4 I Jj^Jl Q.« Jl 0 jl 4 ^jbjyftJl Lillp Ol t)j£\jj±jd\ I -Xa) 

4i£j ojy Ol j! 4 aJ^—>■ J^>* ^y* c\j> jl kJl SJUbUL. J jliib^ jUi^k L*-y> 

J ^j^jflil JUbLiJ Ol ^Jfll»J V liii 4^1 4 <,£^>-Vl 1>U?J OllfJjJl OIAaj . ^Jy*! ^y* £\J**' a ’* 

. 0 J^xii C~JI $ O^jijJl JyU ^c"l . U* C-ij 

g}^ijJkiJ il^LJ! Owl jiiJi i y2AJ J-C ^ / A^» d-XA 

ji iSji ^1 4 Ja^ jl J-^aii!l '-La ^3 . J-^ail 

^ ^wa, jlUJl jL ^lak wjl d JLA Jl jUV! ^ ii>Ul 

. illi 0 LjA^L* I I^JLj ^il AijUll 4-iJ AijU* Ji aJ-aH 


^1 5jaJ- ±ji*y ? 0 4-jLjJyiH Aa,*<a>JLl A-»^— c kl <*--JaJl 1 ^5"Jj UJLP ^a> I3U 

* .* * * * > * 
jju <j (^JLw*! JIj {gjiJJu <1)| . UU cJaAiit v^ r -A . viAj-ki 45^^«l . <—-Jji 

AjjSsj -k-J^ 4 jI . J*£ V IJLa l)| . Ua Jt-Liil L>l cJ^pi ^\j Ui ^. k ' 4 Jjk*i 4j| , ^AjU^I 

S , * ^ A a 4 

yb ^ Jl dy-ol -Xij 4 Aj Cj-JU 4 Alils^ I J &Li AA J> Jjuj . jjii Ail : U 

\ * « « i I * * 1 

^A 4jl . Ajk^l^Jl df.lJU>-l C^^l il)l -^jl . frkil <—Ajli Ailj Jj-UP * ^J**< aA 

. (JiJJ j_^Jl JS^JI i j^wAl i Jf. UU . >ft iZj jJ ISL.I ij 4 (JopI liUuW 4-J^I jt 

^LJl OjLJ | »i4p | 01. '* ♦ l j^ ^1 4 ^ 1 a ll | 4—I 4^ -‘al l-X^Aj 

ftLil ^ j*iiil fl_l4»-l j JLif-ji ol Lc kiL-C (31 ^ ja«»*l J^ojl—a»l ^^1 . « ijJLiJl t ijJJ? 

. ^AjU^I ^y* ^1 iai^t* ^AlP j^j Ji . ^kiil aL—j Cj ~*~I ^1 k^l Jp . OjJw* 
. ^Jl oil! JJU: ^ Ap^a> 4 IfUp ^U-I Ujup 4 ^ki%* 01 ^ 









L <1 OJU AjI JUp JyS" ^-Ut.^T j| 4j>-jjS 6 jJ/u& djJJlj 4 lw-£ ^ V**^ 

oljAJl 4 ^b u —~A 4 ^ If 4 u-JiJ! Ju*\ JC-Up . Ajai^Ul i^tiJl ^ Abli aA Jp Sy jl £jbi~J 
<Ua> Jl JnA> ^JLlI tw.jjj jjjiJl 4x3 ijv i y+aj 4 ^Jl5\ ^>at.-II Jaibi 3 IJU 4 I .iiJL** Jp S^jUJl 

. iiUJl A*bUj 

^P jl ^1 4 J-J ^ jt£"1 OpL* .A# jjWl jl Jat>“Nl Jl^-l ^^L^l ^ N-U gji^J 

-bliaj (J i-iLtJl Jp Ua.-T S^UJl Olj-Ul jl jjUi . Cj-JSiJl O-Lw. -Ai ^uat.-M Jaibl jjLji 

*->1^1 ^bjl J c u*> l UiSj 4 iiLiJl £* ^a?..,-.U ^.iJLJi ^bUj <bij ^p JJ ^ -Uyl 

. oijJJi 

ilL. J\ J ^^jlil 3jLi lilj jJiJl liyl jjJUP . < jbl C-u5^ Lf c--»^pl IjlJ* pJlidl Jjoj *A*J 

ijhli ixiiJl ^ jyiJiJ[ l^pUJLil OljJLJl J-^ly ^pLiJI Jj . ^JUJl iJL* IftW gJtbl jJl 

4X3 ^jA 4-iUiJl Jp OijJJl Sjjj j+Z*~ i 3 • iiLiJl ^Lj jl J^ c^-iiJI IfjaAJ £jUl ^ 

. ij^*Nl ^^iJl Cyjjj ^>P jjjiil 

^ja y^su ♦ Ajxiill JpJ (Jl ijpli 4 NU*S» jyiJl C-Sy jil ^U^l 3br*Jj 

Jp iK"U . oljlil ju^il viJLb ^p Ojtil jJl iiUJI Jl fcUsll j* jJLJ 

Jr-I vlib 4 Olj«iJl viJLlj AXw? OPUjI ^*^1 Ipip (^jl AJUaJJI 



&Aaj ^ V» - A> *J» Jp t OVji ^y^ji 


. tVsA~i\ OVflb- 



4jL^- aJL J L* JLaL 5*I c-Jaiil <y£j& A qjJ^> Xjlaj &J\ jl V-Li . |JLaJl 3^U ^ja Oj j£- ^jJI 
JaiU jjLii ^joU; L$J5" Uj5 "jA SJbljv* jUaSl Oli c Jb-lj Ob Aj y i jJi oNUI 

! a*cL L . aJ^LiJI £• ^iL*Al 

Jp >y Ua:>^ u)^ <b^aJi oJu* Ji* J-s^- jl AjSjJs Jl^jj V 

Jl5*Vy JU?Ij*il J^l 3jpl . oljJbl oAa l t ^L>- 3y*IJ^ y 4 ^! <J jl <-r±j ^ • Aiy^l L* iJlft t iiLlJI 
j-iJl jl . LiliJl Jp c^- 5 !/ V OljjJl ^ j>-\ IjA 6jj*ai\ dii> i-Jljlj jyill ^a>JI ^ 

5jl V lill . oLaii-l jl <—~£ ^1 Aijlp OjjAJl jl . ^I^Jt*P 

c ? AJL~wtl dj^-soil jJLb 0 ^ -^.j ol—iLA-l <jw 4-Pjl—ill 5—<j a__iuL jJjJ L-f^* <^l 

. vi-iib ^jxij *)U [a <-*++*} 


V 


iii»fi 


juoll ^bl 4 ^ . Lw? zlzS" L*»Lp J-i ( y* ojj*<aJl tiJJb dlOl Oj]j ^jl yTJjl 

^1 yi^-1 ^bc *lil uUy ^ u L. 4> - *UJb ^-Jl 4 ^JaLl ^y* ^ly J?yL- JUj 4 ^yJbj-l 5jU-l 

. c-lil £rja~- ^Jp £-IJU 4 j yta 4j£y* £-waJ <L»yJ0 (j l^ji dUo>- JT CJK^ . LJjU *ljy oli!ytl j3 

,j\iiuw* U^JLSy jljai:^- N Oli£yil oils'" . ^y* t yjfcJblj Ia* ^jl bL>4 0-5" 

L*f* aJjy 1 *p 3 -bJ l>- 3jj-s^ ,jyjJy« c tiJJi ^ Nju 4 IsilS^ 

. lioyir 

IJy 4 y>wJl <-io U l^i* J£" 4 J*Jill IJU ^ £j\*ry £-U<aJ ^JLtll oljS 01 jyil UJJLp 

j***& 01 < y^£ l*b* 0 ] • fr bja^i i jS> ^LLj Vry* 4 ^] «>-*»l»«rtf J&+P £j* 4 jy*l 4 ^] 3 «, <al l J|j>o 

lJU* jl (J, ijaiJl oJUfc JLlp . ^J>-1 JLJ oWy ^y* Jl )y JliJ . <->LiJl ^Jp ol^ ^JJl ^aLJO 
i*JL iJ-LiJl ^Jp £waJ Siyl* 3jS JT ON U> . CyJS^ ^yP dLij^j IS] N] 0l N yil ^Jail 
bL-£» 01 ^yP b&r£ 4 ^JL3l y& 1 a* olyill £jL JS"" ^jJl ^JbfrNl ^J^-iJl ^y^J . Jxa* S-t>-ly Sjyu^> 
. 3 ^yiil ^JU 4.>«.y«A-i Qjy.^aJl <4l > ^ (Jl^-i»'bfl dJLa 0] • - <Al 

0] $ LU» 4*£* y LfJ] **J** J ^ * Vy** * J^ ^1 • ^ijb^l (Jl 5y* jJxil 

4 (^Jby^ill <I^Lio 4 Ajl c?y I Oby> t 5 JLp JUjj . 5iyt* Ajji 4 aL JiLj UjUp <^y t* lj> 
\ . 3y^> ( Ip%>I I < JiZ' 4 ( Ip^L> 1 I Uly ^ll 4 <uJh*JJ l^lsyU>* -UJ ic-j 

l^w;.,(a7 <jiU- ( <yry I ^y <J5jyU)l dJ^-j . ( I ic^Il {£y ** c £J -Ui ^ iilil 

. 1^15" t ob^oJl ) 

ijUJl ^jl jl ^Uol V ) ! -b>- . Ay»liJl dJ> ^w»y <*5U- ^>*1 <il*l UJa 

LjJ <-4^11 4^.mJ1 0 | . ij^bcill ^>*1 <Jbt* ^JjjJl ^y**^ ^fsrjy 41 4 ^ ijiJl 4 yyi>y . ( ljl^»-i»l 
IS] UysO>- J->4l*w jJ>-1Jj 5 )y*0 If*] — ^Jp (f yW If] Jj 4 iylyJLP C ^ J AJlfr^l ^jy-^aJl 01 

4^1 |^P^ — bl^ ^lyJLP 4 ^^ 4 ^^"*^ ^y Jl c-^l*X>“yJl 

. <Ja3 LT 4^jJl J^-iJb uiy^as? N Silil 01 y* ililL* b* J& . 

• ^fP b* >X>-y Vy . fr y*^ a J l klJ3S 4 ^ Ur 4 4 £ jQ Jx > / A^-y* ijyiiil 0 «XA 4 ^] 

* # * 4.4 4 

If] ‘ 3bi* 4 A«JaJl ON . <A~ia)l ^yO ^y* 4 Ui^l ^ t bJl Jp jSlyi yy; 01 j* J& Jp ^]y 

ij^y*P jtS^Nl iybjyill ^^JUasbl J] : jJUJl iJ^f 4^bjyiJl <Jyi b* 4lJb)]y . <L*bsll Ijti bv ^ 

4 cf^>*Nl ^jJyill (jwU ^y* ^ 0 ] . OylaJj 4 ^ (jsS^ls* ,juljiX l^P jfu 01 Lfjf; OyJstL* 4 jN 

c y*jLbJLf>- ^lijl 4 jobsil ^jclyill 4 ^JL>-J jit] ^ Oylalil (jwu yl JbJL^ ^]p il^jl UiSy 

. 4 ^yPNl ilyill J U w > jjp <L*yJaJ.l 

4 ^] N 01 <w^- bJl <u* LJbu JL«i . bj^iJ ^ ejljaAjl 3jxib OK** <L*ln)l lJU* c-iLij^l 0] 
lj^ • b^i^“ bjl^ A**ybC L* ^ 4 )] I 4 JU& <A-A ^-1 iijM ^ Ay*yOl LJLxIm^p] 








**rj> ^jVl ^P iai—J ^)l ^jiJl i*ia* Jl>- ^ii . l*j^ ^P \$yry* Lf ^ i^lA-1 

Ja-^j *^5> ^A ^1 UJI iJlA <j LJUilj . j-flaj UJLP Vl LLii>- ^ ^l i l ^isU 4-jU-l V S^UJl 
^>-Vl ^li>- ^l^jl aJLa^-I ^Jl>- *^“1 ^*'*^/ > " . jjyiJU^il ^jwlA-l ^JlA ^jyj 

. oljJJl J JPl ^aAl 1*^3 . A**^Jl SL^-I oL-jlf (3 *X*Aj Ja-^jjl d<XA ijJ'J • tulp 
J J^l jr c J C--4J Ij jJUJI olji ^ 3jJJ j^kiJI jj-aJ JjU^ U«Uai 

. l^jwy ,jwJ <ia^> (J IfP-liJUl (Jj-aJ jj«i Lil ^1 4 4.J L ai»«dl l ^j>- «Ufl Cfe** 

*— T~J 4 4-^oiJl jyS> 4ja^- 0jjJl ^ly jj^AJ (J ii-Ul Cjy~~^- ^-Aj- 4 £jUl <J ^Jdl ljlil 
a>-L w o...^aa? LiS" ^-^iil IAa 4 Ia^ <ui»LiJI ^p AaaIL^-I ^>-IjuJI 3j^-^J 

. JT £MiJUl <j&i> fj~* (J AjjJlJl £s\ c *~Jr\ <aL Ajyjull oJLa Ij^i IM* . i_a^ll 


m 



* * t * 0 * 

Lfc-U 4 ji | L 9 ?ja UUaajl | 4-*k <f^will oJUb li^w*3 

lx tJ^jl ^-Ja.:,.*.* V jl <*>-^11 ~bjy *&.Jl OUU- mUJUP^ . La^jjP jJT ^l^*^3 

. dJL^y 

. e^Jl QJ*- 4i* ^AJl £j?jLl J IxjLJjI *\*j\ O-Lw. J Ibj bj 

ly*trf ^jl^ lj-l (^l 4 Id"* <J*LlJl Jp OUl> jV jVl jj«C^ j^;<l llilxJ 

Jjt Jp . Jtfl oUlAj C-^aJjl t-Jaill 4 j>-L~* J U^j UiSj . jS^Ll 

Ja-Jji p jJiJjNl jl pi*i (fjS.J* JJ**** <j*J * oljiJJ <*-^Ll 

. I^IpUJUI <jyu jj^aJI <JaJ- OljJJl <?ry Jjt (jwO \j£*j . p = Jl 4i*>U3l; L Ap-j il 

^ Lljl 4^1 • Ujj-p <il^ Oj*Jl ^a y> ^C AlJS*” UU tJ AiiLjll t£*^J 

JpjJUll oliU- J l*LUu SjLjM oJLa ^^3 . jj-*Jl <JaA» SjjJl L^ £jJ* ^j3l <JaiJl 4 jwv ^jjj^-lp 
* * * « 

l-t>-lj 4 Njb 4 oIaU-I <ju olplyill <JjLV ^ 4^*J^ JbJL^ ^yilal iiLiJI Jp 

uJl^ Us»^U>> kjJJLw l$J5"" oljjjl jl ^IU 1/ . oj 4 j>“L-o* 4^jL*J <S>-L<~* ^ISsJ 

. JfxJto l u w . * l^i* JT ^liJGl ^^ajj 4 4 -..ia!tib jjJi t£*-^ v^ilUail jj^ Ia^j* Jl l^a» i > ^ 
jl ^l 4j U->^<* v-—V SjJJU . (w^itJl <?j SjjJl AJLii^- ^ jyu jl ji^ 
<9»L*JT 4^1*^ U j]^ . ^UjjVl 1 j-A jl ti| ^ ji IpUJUI u^w-sISkj N djjJlj . 1^<WS»J^ 

. eJitJl Uj 

4 yS* ? ^liJGVl ( ^ rs i 4ji>- ^i>- ^-j^l J>j ? SjjJl ^py jy»- ^i>- ^ttxNl J> 

. {jX J^-ij <ajja.ll ^ jUp^l^ 4 ^liJjNlj 4 4joi-^a3l j^l* ^5"" jl . ^JLiJl ^^ilj 

la <> ^ slll Ijjljl^l <jA^C o| > U t ^ LiJ <)jl^ jl ti| t IjAllj 4 jUJ 

^iu>w-Lj. (^ <^-jii ji ( ^ujjNi ) <^-jii * <4j4^“i ^ ^jji <^~yi 

. [*A <?r) jr Jii Jp J-^ 1 4 0^w> Nj d M 4 Ja-^rj oci 
t^ l^P^Ai 4 t* <ijA ^ s iaa> ^j| J* ^Je 4 l^jl <^*11 j~£~ M 4 JLa-^aJl jJpj U ^ajT 4 Uil 

Ij^l^ 4<X^ll Ul^pl ^ La>- j'G' U ^jiajj . <-ailj <ijiJ-l jiju Ijl ^l . U jSLi 

j^ 4 W>* ^■I'AJ £~Ai ^ \*yry j_^i jt -b ^ 4 Li>- U jJLj 4 JJ?- 4 Jis-5o 

t>* r*Aj 4 1 ^ J^j • W V 4^1 v 4 ^1 jt n j^ijdi 

ijj^a J aij . Jt iiydl ^ LtJ. jU 4 <»yrJl oJlA J < 3 f^ll <iy^. ^L> 

• p = Y" Jy*** jr 4 **?y by* ij <■ 
if^l Ulc-t aij . tAJl !xx I^^Ap ^ ^ iul$3l iJUbUl oJu ^jiiU jiiJ 

I jUJl IAa J • ^*^1 jl 4 <jt)litll 

Jl«<Pjjj 1 ji £jij OlSJi jl J t ^tli J^-ib a~*a c—J oIj^/i jl •^ jl 



^ l£"l>* Ijy *JL< d^ 3 j^*aJ l jl 5 ^aU <jjb-Ul 4jLiJ“l S jl*JJ 

. 4*baJl .. ^Jl .. <£- j**aa l^l t IjjJL>- 5^xJl «JlA X>%JJ dJLil^j* 

<Jl£j jjiicJ i < 4 j a>- i ^dl ol^jblj . LljL^-l ^ 1*1 Syl*- 5 jl*L ^31 <jLa ^-1 dJUfc 0 | 

« 

Lj\j ^ jj>- t jbi>-l yb dyr*jJ JS" 01 . oljLs^'bll dJUL? ^ £jy*Jl 

|*^jJl bj«J jJ ^Jy t jJlj Ljbjj<u^J^fl (_£ y+ ~A C jLjX >*^0 bjiS**!^^ ^JP- 

l^-*^*s bL>w> t I {£^ 8 Oljj*J 0yw>U bL>w> ^yf ^rgjsu t ^yil lJf- 1 <0^^ * 

. <b U aJL>- V jOi 


j»-LJl jb»-l 


4 C—* jl ,^»- j>-TJ^vS^ t ySJ\ . jUiMl |l Ip (J jl*>- >^-ji V 

ilJLSUil Ob yuij Jj (iJL)^ . S^-l iiyL-JI S^l^f 01^* yi . UL- <j\x* <3o^ ti j&t—JIj 
01 { j& ^ Jjjl <sy 01 J^>»j illy Vl y liJL^J L . *^Jb y l^jo^-1 Ji v>lil 

. c£y*l pb-M Ojo 1 ! Ji 0j>J 01 dJbL>- Jl ykJ lCj <_£ y^ <$-*- . y^l Il-S* jb£ 

l jJLib jjiy iiJUU*- ^LbVl y IjL-i jl Sjyiusall wyL**^! y<y dJjl ilJLi V . yM 3y jjajl 

Jjix* ^j^Lio C*ij*aj di»l t <Sj>~\ t ^1 . jc^waJl jLi>-^ 1 ^_waJ C-^” c C-i^l ^ 

^p- c-i^laj ysycJ Ujupj . jJ-iilj sLaaSIj jl t UJL- 4*^j*^ll 0y>jj ^-bJl 0j 

\f i jl t < jJUJl <j| > jl I uJJJb itiSjpt -1 Jbtl c C-jljl 8 t J-i ^ «-L^l ^bJl £^y* JjjL xiy> 
^ ^ 
4jb <^>- j» } . ( frL-il ^ Sjg y> j£!>\ tj\j^ dX^aj^ » t ^jj\j Lf ^> ij iy Oli C-*t“ 

> * t * l* 

Ojy b«AiP- t |^t“i * 0^X**%C |^*b Oj ^ xJo t bblijl ^P- b^Xp' OjJLaj V i (j*bl J^Cry 

• * 

. I ? AJjjil^l lill . Obi tiJbi w;jJl 01 8 I 1 yb**l jbj- 4 jI jJj 


. lx* OlI>ybc*j lx* Ol>fc->w» t cJ>-^^l t l*t-‘[ ? ^ bJl Ujb ^ ^ s >w s a)l <sfjjl l* 

. (^bJl (Jlill ^ (£y~** ^ — ajA^ b* bl>«^j Lia>a> ^Jill>- t J>-lj ^ t bjl 


^ « « 
y^l—L^-^* CJpAi c i^Jixi ^^LxJl iil— s^|j t <J^L-yiji*-Jl Ja^ljl ^ 

t *>b* t iSy • b* iijbi* t p£)l pbji» ^ c JL*- y^j* JT ^ 01 {jA c-***pl l* UUj . ^y-+z* 

jl . Ujl (J 1 jy 3yj-1 y-1 *^b>-j tSj> $ • ^1 dJJi ^ Oy*-^ jbiuib C .«)a? 3lb 

. viil* iijj ^1 iijj Vjl Uly u-jJ Aijj 

Jb-1 e J^aj . | y-LJl jLi>- 1 8 l^jb«l ^J1 SJbJuJl jl^-^1 Jb-1 Ol^ 




aJ Ol AaLaJl! ^ 4 ^Jat c u^l <^ljjl — SAj AP f.UJ-1 ,J\j jl_l£ l)1 ^AaL-AJlI 

4 4 4 4 4 

<3^ tyilli C ^sjl t3^" LAiP 3*'^*"Ll O S*" iiJDJb^ C jL-^«>-V' 

Siljl Aj AJ l)\j J a" *i t^Uspl <LiJ c Ja\ U ^Jp c J.U.;i AlAJO LI . jL£ 

jl C £,lfcsl JsWt V ^ 4 ^£*^1 Vj . UL- Sjlii SLU J ^jL ^.1 oL AJbu Ofef f l 4 

jLs>*l 3^ IaL* o^Ja> AS j/1 . aaLaJlI jU>fcwx <3 LL> <*3^ u^ 

a^Au 4x»^laj LUp l)| . Q.^laP Ai c ^>*1 c (^1 . AaLAJlI ^p aA^pI 

* 

. \j*£ «AA 

^aBj ^ A < tS « JJ ^AaLaIEj . Jj^p -> jA-L- AjSj c aJ*>L- Jjf* aA)\j aJa^- 

APAiU ^JsUL> ^IjAJI 3^ ^* '» , ~ < * Ui*3 ( j^ L)j>J C AjAjLJV ^woOj ^ iiJJi £* 

4 ^>-LJl ilJLSi (^.aA.C 3 ^ Ljl Cj^ • <a^L aJLJI 

4 i \ 

a-aJJ1 3j • L-jAai* AjJj ^jA Laic* t I 22 y*£Jl I t A-s^L>- apAjP ^^*>-1 Ai <1>£* 4 a&1 a~».A 

JL>- \ U>- ^JjjJ dJW cJutsxi * * a~AJ Jj 4 SjLLU jLi^l 3 p 1 j^li d£c~* aJUI 

. l-b 

AJ J*}\ J>- LJl J^Oi . <i^P 3 SJ-Jai* ^t»l ^ 

3p A^yb li>Lw r 3 °*^ * \ cT^=J 

^“' " * * * ^ j t 

^->lij^ Ab* . J?l*<M*)t 3P Aw«i aj li^ ijA ^j>%i ^ . S -UaJ lI 

. sjuodi 3 p i+A+ a j j 4 Cj b j a «— --j 

Lot . C jl B ji A — ^-fb , jl wJL^jc . olijj Lla i : iiJJ Jji 

3^* sill# 4 3^” tiJLip jy^ -bij! *)J \jl . Uljw* a5jj 3 ^ ^aL- 4 aJI . OS" i3jLs>-lj 

c)l -by 4 liJLjt ^•-^’ dili iiJJ C~jL>»j . «—U 0^1 JU 4 |%Jlpi . -by U 3 ^ 

! Jc^\ La . Ajj&-\ JUI e-j y^-\ A^jJ t jL^ 

C.jOj^L^yx* ^-Ul ^ 4 £)\ J^sAi At . Aj \^>t AjI^ JmmJ Ol l ££***1a AjAiP 

. B jLw 3 ^ ^jjL^il A ^^3"^ j^b aJJLM cJ iljl^tl JJLJ Ai . Ja-^J^ 3 ® 

iljLs>*l ^jlfu f . A jL>-l—^ ? Li>- jyiil L*j — ^ JL^ uJJi e-iyy ji ^ >] a , : . w V aJI 

. I A ^j±-\ 0^1 1 

aJI . iUl aj ^jjoj 1 (.iJLLl (^aJI <33^^ 1 viJLSi 3 ^^ C—4 dl | I ^LJl 3 jJ5j 

l^y^sr-j A->-l 4 Aiulj AtUaj A>ct 33aJl Ula 3 3*^*^ * OtSj3^ A^ cJ>3aJ^ 

j>-^ Ay* uj3aJl ^jOz+ajj 4 3r=P cJ^Uoj ^1 . « A J3“' a 3 4 c/ 1 ^^ 

* 

. U-jli oA>ui 

l ? a^La* ^a Ja ? jj>- Ja ? iiJJi 3*^ • • L«i4 J^Loj aJajlp 

^rr 



4 a£""b* 4jl . Al^b^il 0A A£Ajj AjJ>jy • y>“d~Jl <i>i—» ^ yytjj 

aJ U I jt*> jJ-j Ci^J . Ja* t^Jai?: AjI a-*JJI ob& 4 jc* lj#yj- y£ ai C ^ i.lJJi ^1 

. apj^- yNl J 01 a> N . i»U^Jl 

yp oJjljjl jl^#Nl JjUsj Ajjalll Sjc^i oIj£ i JjjAj o^Ip ^J-oaJI Iju <i>-^il oJLa JUp 
^£ iJ ai . iijUll oJLa aJ c Jyillj ^.. ; .»ll ii^U- 4 a*w* aj^Ap il£l ^ Aj f>^r\ jlfxiNl 
Id* <jl <&*** v> Sj5 *-^d> dl a> N . A <->yl-! jL^-l ^Jp c l» aaj^Uj 4 CaS^ Uj $ : *Ai* 

. « dUi J '-A) ^ji/- jl->- (^-aJ ^ (l . jLtf-Nt 

Uy> oaS" Uj » . 4 ^^-Ji)l jLipNI ojiJ J—J-d-*J yp ai jita y aS^LiUj 

ijA kLj>^j ai 4 JJ-l oa?fj add yiij jl a*jj . i jta>-Nl aj y- lailj ^JaJb jj^t aJaip . l .,.« a l&& * 
ap^Ai . aJ^ aW <Jp ^ \*j * : c^lT j*~± ai . t£j>-\ <y* c£j>-l 

lili . y-bdl IJb <^jo ^ ^ixJ 4 j*^>aJI ^p Ij^li C**»l A-ilP- oNymi* .lib* jK"" bj . 3^^)l 
. iiWjoJ (j A-b*w< ii^Ap yp aXiip ^jy c^ypl vj . i aL^-I 4_i-s^a** s^£JI oapl 

: i ? jiiy > 4 y I oy» vidli J*iJ Lpi I I J yvj y\—Jl ajj^j ^ aJIj 

. | ! y 4 A*«iJl oIa 4I— j)j 4iX>^ Jsy** I ! y*J^ yP aJL*»j | y^^ ^ 

cJuS"* jJUjI t 0^^ oIj! £asi <j\ £jfiLu**! ^ lil 1 Nap ta* 1 * aJp jy 

. aISsJL^ LiuJ Laj ( ? aJL^-1 ^ 

^Jp ijili JbyiJl 5/ 

A y 4 Naj B ojo^-1 dJjl jli . jLi>-' JivJ if^a L>- ai jlT ^-LJI ol 4 *>U# a-*JJI c-A-ii^ 

ai) 1 : l t Jp u_^ <_£y^l ajUsj *lljk a>J sa^ad) ^Jp -UL-Jl c^ 1 0 ) 4ld> t-dt j^J 

^ l^ip 4i)lJ iiUae V M ^ Jp ^a) Cu>l caT y)j . I B a>yU 0>^l 
^ jl 4 a-1p ^^d^ <^a)l ^-^Jl y* a>-^JI Jp ^ ^ ddlLw 0l j). C o^>l 

. Aijill Ujj y yT jlSd. 

^ yNl yasi . y a.A J ^ ^Jp eyL-J jl jdJ Jj ^lj . I 22 d)I ^Jp ^-L-Ji y$J 

i_ 1)^ .• . B c-i^d-) ONl jl^j . yp) 5y* kii^ 4 • dNl A^iJl od-A C --»)J uJj) oi-—aj jb Uai) 

. « B c-iyLl o Jc^\ ai) i : Ijdp K r ^ iiUaj llljb a^ y>- i j +*aJj . J?L-JI c*^- ^Jaa D) dd^ 4 

jl 4 ^^- CaT ai) . ilUjNl y> fjAi yi-iJ 4 J-i y 4 <^dl od* C-jIj ddjl C-; ^J CaS" ^ y- 

. Aipai^; L>«»i>L> 4 ^^L»dlj l l -" ^ 

^•J . jL>- <^l U ^pd jjajbla^ lol yjaj LT jlj 4 3y»- iiljl d-di Lil by bdJl obft ji 
yw»j^Sdl yblj jyii) j||a« UUp jl . lib* UiyL* j£* AjI 4 (^d)l jla>*Nl jlS^ b^« 4 jj- iiiid 

^ ^9^ Uy^a>- idJJi tjUcC y-LJl jb>*l I Jlil la^ l^lJL- AjjdJl yj^la)l jy»d)l 



J-isil V ^-’1 d)jJj£ 4 U 4 4£y*J f jjJLjyiil J>yi LJ»U»A . I 22 > 

* * * 

4 c-Jb . UJL- OyM *—JjJL-L ji i-jw* AA*}Uj ijajljv* jl aJLa ^JaJ ^iJ-L £-*j 4 ^IjLs^i 

f ^ 

Oyy^i ~L» c a£jL . iJ ja+Za ife** 4 ^JL* 

|^«^i • UJ L * ^JJW ^ U i m^ jl IjoIaIm Ol |i | ‘^ ^ 4 (^Cjj yu3J ^|p |(wJji Jl^ AJ^IaL 

~ * * - # 

•Xi^j aJLp ^>-1 (1)V 4 AJwAU J L OjjLiyO UJ L * £A^xil jL*Jll <Jjii* (j^P AA«5*l^Jl 

jjJl^jyiJli . (J^LJI JaiM s\J£a\ ^Jp <JLJ1 <*Jsy* Jas*- ^ i ~ J .^ Ljy>-I 

C)\ OjjLi's Ici^" ^sy**^*M -U*^j a- 1 ^p JS*" tj d)^P>A>«j Oj-Us I >^L~H jL^I ) 4 ^ j>LlL 1 jljp ^p 

• AA^fiyA ^P ^\j>P^fL ^ J *^* * 1 *^ ^y~A-l 

A»»*» t aJLM cJ)LLx**-l 4 ^ A»jL )1 aI^LM ( 1 )^ . A*aA -1 AttI jj y*\ IAjI iJl!>w!^ 4 jP*"\ 4 L^ 

^>J 4 Aj^JL-j Ay* JS*' <j (jvjjbjUJl S - ^ ^ *-^i * Wyf <vJaJl 4~-tjA <j\>- ^LjviJi \JpiyA 

tA* 4 ^ aJLT . <j^wJl au! c-oLJ! ^Ll Ia>- d)j£jy ^1 . cyl^A-i Ia^ OyAy V 4 jis^Oy*^ 

4^j jJl ^ m op' ^ iJD jLwJil 0^ * ^ > L J i Ia^ ^*L~ C)y*-*A- 4 

« * * * * * 

y£ c-JbJj 4 LJLbJl^ 4 ^Uil d)l . *>U>^w4 Aijy 4 ^JJI ^>lil AjLw* y I J^>- ^y* U>- La y> jJLj 

. I ^ dL-&j! UaA-1 U I '. OjJpL^ij 4-iiM 

4 Jj>“ lyjj JUa 4 ^ pLaA; ^ |*^ V jt j_jJ^ 

j^u-t 4 - . 1 . ,t- ci-ui 1 _jr *_^ ^ __ j 

^Ul I 01 • |*-i L^P jjf’ LLxOail OJ • biS^ bjJ t—*)_/•'• ljl^»Oa3l 0| 

,y> y* lii u^j . w «> !>. U ^ 01 . ^ dJi i>i JiiJI (*> « 

j^U (Jp IjJaJ ^il 'j* ‘ 01—»-Nl tdpl t LJ Ol-A ^plaJl Jl JliT v^JST 

l^jl I JJUil JtLl ^ip- J-Jili i ^A Juai jjr ^ Ljj 4 UUwaJi jl t£j . LUwaJl 

. aJUJI ty* ^jA \ y!u * j j j Oi pi (J-J* 4 t ^*5 iljij 

4 * 

^ UjU Ojjy-o*a ^IjjJl Ujupj . ^sP S^Ip l^UwJI jXj dJDi 

-Ua lil LI . lijJS- AA )j*A Oiy^A-' dJUb CJi^ Lj . I ONl dly L 4^y LST" Lil C-J lj I I Aw»lil 

I f «• I m 

jLw* y 4 A^M^lii LJUaI 0| . aI lyi L 4 ^y (1)1 JaA ^ja"***) ^1 Lit . JL.^ali L»j . J-S^U\j IjiA^P 

• til s A** 4jtiji« j^JaJ V ( j>-L«Jt iL*- jl jtv'^‘1 

? 4< Ls! o^l •A.li t J! J*i Uxp t ,1 U)1 ^ I ill ? J,4:.«U oi ^..i V liU. 

a^ U|^j ^ U L * L« j 4) 1 4 ^Jt 1 <AjI ^«Ja«4**> *b/ L| 1 yb jJl^> J l c^|^A"^ c)^ 

>Sj 0^ Ol £s t aI^JI ^ja Oj ¥ cJLwJl 4i*\J\ JL^pNI aJU ^a ^Iaju^I UlL i cJ^L-J 

* * * * f 
^>-j 4 AjUwLmaIj AfL*-V JfcL (Jpj JaP^J^ ^Jp A*-U) iJji L* D[ . plL>-i 

HJaj 4 Sf*~* J*-* Ullj Ua>- y* L c-iyc Li5^ . _^"JjJ Loloj^i>ljy*Nlj aJjAJI JL “) 



. IJL?r 4-*yu L> ^ W' JLij 4 

li ~ -i j l O' ^JLci |I LJl . 4^ ^1 U* Ujlp aIaJl* jJ 0L**p Lj' Ji£ 4iJLii £*y 

4 y' . LiJiit <OyJL>- yJLj 4 OjJL>“ OL' 4 JU &J>\ aJL*P- (j Ot . p-»!y IT j' IT 

00 . « f 

. lwL>- aJUjJ' (j Lv*lj—<*| djJL^ 4^«iJ! yA o' c 4 «va>i0mJ! Lj^/ 1^- Oy*w?l>* Lj' Lc 

t/^jN ^4 V~* JU^yjl a*L^p ^jy . oJu^y L*p 4 J_saaO Ju^y" ^JaaJ L^i^jbf f.L_j1 tjj 

^ 4 Jldl Jlill . Lu*uijl JL^y oiuS*" uJyu N * ^ah^J' ■wy ***** , ^ Lt » 

. i ii-iJO » ajlJo j* LjI \j£ (j ylii Ujlp c ^ UU UjuaJ a-a-T y*>*ii** 4 i ^2**>Ldl ju^IJI aJU- i 

y**sll SJU- 

t 1^1 . 1^5* <—ii C-ijJI t iSJjJ-t JU«J fbJI (j l ljl LuinJ 

OyJi Uijy . \j^L>- *>Ui ( JU^J Ja* Iy 4 Aplj>- <*i5" ^yJ C I O' 4 j>^ j&Zi 

. UL- I Sj?rjA llL-i ^ IaJI ^yjaj O' 4 ^' ^Pyyy* LO' 4 .^ 

Oplyi £*Sy t$l*P- j+z-~ j a*~-U0 aJ^IS"* . t jj-pN ^P 4^ylaJJ N IaL* Jy^y* Ip a**3 0[ 

O' yA <Uii O' U JSj . j+s ~*J O' yA <Ui7 O' <**!!' U JSy 4 UJL* ipy-Oy* 

SjbiM 5-*JJ' illiJ ^ ^y^y-y* ^ Oj^j Oy^L?>“ bj|. Lb' 5JNl j O' ^ 4 y 

. UL. 

J^lj . c. ■»«* ' i-Pys^ji' . wi*pyj wi^J y^ ^y^'j 4 (JyI^*J A-PyO»yi' 0| 

4 yp' yvy^ 4 4 ^l' . aJ l3yLl>-' ^Py JLfliaJ 4 e.^^1' JfiU# 0y3ry]' jls^ OJjj . AJjLbi ^ 

JjJ . jJlaP ^jLp uiiiJ 4 jyft 4 CJli . j^hai U-LP ^*>^7 <lJb' 

3jy-<d3' 0|. i AiP i eJLdL^i dJu* jLi>-N' <Ui Oj. i ! 'o> i : ^y^-Lb* ^ylLp aJL^p it)Sh o& 

AP^«*o '«iA ^ . > 1 UaP ^ 7 jl>- 4 ^ Lx*A>“ La^* Q...>x ? >^' ^.,w^»JLl tiJJLaP ^ L^l»yS^ 

Ija aj-X>j£ <s?J> o[) oi 4 APy-JU 4 Ujy . LaSI* Ajryjl ^ » O' jyi_'o>- 'jl^ 

c^ 5 l > - 4 3 Jj>-'y Aja>JJ y)y 4 QJL^J . L*li ^JL>w ^iJJUp 0^ . ^>*' ^yl «_ 4 ^y>-l 

. iLu' aTAJ 4 ^^ p~*r J^T 1 JLa jliLi ^ $ c-^1' 

yjOAi 4^i ^4 A*.* : ll AlbA ^ 4^y O' AiJl ^Jal«j ^l 0JL»' Cj-A liili ^C«y 

Uiyj o' OLaspI . ^vdf 4 'Jj'j Uyi 4 d'yj LfA CoS*" . j?yk>-y J^liJ ^y* ejJy* 

Aiy^J UJL- 50 a1m-a Oy-AJ 4^y UJUP 4 C-..R^vi' 0[ . LiL* SLji' by^J' dJA ( Jl* <JtJ ^1 UJJ 

4 ^yi Ui5y . Ajl>y» CjNU- J>P ^ 5 j*b yf O' Ojj 4^^“^ I aJL>“ I yiJL 4 < r .n < K^ 

4 yii O' -by Ujlp 4 yii Ail . Ajlyii yP jJbJyy*w» Cwaibj ^*4 Aijy) ^yiLJi ii^lJUi^l 

^ro 



JjJLPy 4 A*aiU ^p ConJ j! 4 ^yc* jJ- j\ JyU Ji 5JL* JOuj . LJlyJLp y-Lj J^Jtu 

. JLoJl aJLp <J L^Lo- C->w>' . .JLa JjJ ^1 _lyj « Ju*il J J*>- J ^ 

- “ l # • 

dJL*^- J*4 dJJ . dJUl^L j*~*\ * (JJ ■ cfy 1 ’! oyL>- V*- T* V*UaJl «Ja p-$J)y 

dJ^V-J ^ dJJ « .il-L**^- ^ tj>r y* tgJ* dJ^^O • dX*VJ ^j****?*^ 6 jA (J 

JS" 01 . ilj-^>- ^y* {J *lj*-l J ? viJUiS" yJl 4 OJl <yJ ili-l^l 01 . I .^La £jliU I (J 

y-Jl . C . m ,* J dJJ . ^*^CJ uJLLc^: ^yL-s^-l JSy . ijir 1 liJLljj L*l~oJ siJU < r J^r 5 j£j 

i ]£L ]&*\ y*~*o ’ vliU^sj 4 ilJL-^- *ly*J yp IjLaj dJb <—*aJj Ol ? dJU^ 

• ^ <Ji 

J^J jysA y* J-AjJl <»W^ If J^y** AJyJjy 4^*wOLy A* .~7y dly L« JS"* Ol . 3y^-y« dJL^I 

. 4aJ)J~\ jP lijl^Jl y APyLnA* AaJJ-I Oi . A30 j\,4Z~1 yl Ai*jf* yl OUT - yl 4i>lj ^1 J^j" U 

olji J^lSsJV AjaJJI y^yjo 0 ] y*y*t Oyj^-ll 4-< L 3. > - ^ ^'j>-\ 3y* jJojlJ 

AAjiaJ-l Ol . A*j* <1yll? c-3^azJ 5 j*~p -Oit* J»li> 4 4^ji O^-or |*JLoll 01 Oyy . ^JLail 

- # I f 

JaaJ IT N oJLa AlyUaJl OlijS^ c ^j*-jVl ^Jp l;^. jan /> <^1; c J 

l^pj^>»jr JJx«J L«jlp tljjl aI^JLa ^ly«'yiS^ yJLiJj ^>wJj ^Jj — 4j^UJI iJ^Uail 

Ui> JUaaJNI ^JaiU 0jylj>ill X*jpl liU . iLaj t> Uly L«Jjp <>^lJi ^Wj c Jp 
# # « # ^ 

01j iJjUil 4 UL- 3 L 4 II j^Ajlxil ljl>«-s^ 0 y>i *«gj d JOu j~*Jcj ^ aaJi^-1 ^ Uy*- i j! 

* * * 

Ajlj Ol 0j^ iillAj La SjaVa jJLi yp UpOJ t-iOl^^vJr-1 dJlAj . 4 j^L 0\ c —Or AXjisLl 

. 4j oLJlT I^15j 4 ^olll (J l^JLJ cJl^ ^1 oljLwOJ 

t^y Ol LJp Oi . J-Ui JLipl g^i ? y>-i" J>- _tdr L|jJ Ja ^JaJlij — 

Ol 1-Jp V—OVnoil £jA Ol . Jf-^! (0^ ’ Ol lijp . 4^-^jl 

4 ly^AJ 111 dJlA ^ 4 (Jj^j A^A^- ^ Ia)1 AAmA>> LjI . 1 U^1«Aa2%*1 ^jA J yC< 

lJuk |+**lll A^-^jl AiJj jjp’ jOO^I^ lfl ««**Jl ^^|^l 1*^ 1^1 Li^J . i.^133 Lil (jvplj ^^p 

. i i^A^il % <?rji liljj Jpy& ^ i Aij-Il y^il aZXU o-j <jJ> 01 ^y^j . ^ UJ1 

. jJlJ\j Jil tj^ij * S^lilj Jj>aJ1 jv iUUil j^-ly^l Jjy ijJjpj 

lylS^ 4^jJl kliJi 4 ^L^^l j*yr 01 L?y Uij Wjdi (J ajCJLaJI iJa^P^l k,^jfclJLil 

Jlil.1^ . Jlj iJyU^Jl 0!rf (3^ ^ I ^lijv^l J A«A$^ OQtl^l 4J> 4^jJl^ | ^wyjijl ) Aiy^w 

A ^ a 

^^3)14J*>LL1 dip L.L1 J tLiw 4 i Newcomb’s Poradox yJ 3ijU* i LS ^ i U j\ 4 JL11 
< PViOv^l > fjjl y* JjJjU I ^yojyiJl ) ( y^i . A-Py^^i! 4 aOU- 1 Jb J\ ^yl^Ol <^J*X* Jv 

. li jSju i-3jji> 01 yA aJLp LJp L* JSj . LI i»-l>- JLa . 0y»Jjyj^ ij^ • A-AyOsJl 



% 

jJ 4ljUa 


^Ijj-yaJl ^JUj (jjJ jJp IjiyJ yo All viUljV (C-tf Jj-W* OlijUil j| 

^y <A r .Il L*lS\>-l U 4-J-W t» iJJut jJ OlijLA* Jy L yUU^ljj LjX^jL^JC Jj tCU . Z ^j yiJ jv^aJl 

^)l iSjLill U yi>* <jx>- (Alb iljl Jl5 ^LAj 9 jK^ ISl UL>- <£yl*V lijj . »yl^iaOl 

* »*■ , * > 

. «*b^“ JkXi yy5*AJl t)l Ia^ <>—^jPI ,(y^i . Ia^ JUaj 

jy^ 4 ^ ^IaJI jAb <*Jf y > ^^ab l jl <Oy^>-l L«.XiP ^ ^ ^ ^Ip 6jA <>-■ *^j*> O«A«ll Ail 

* ^bajVl tj t-JLr^* J” 4 ^ ^W* - JL?V^ crl>y 

£* <jjjb*AJ olijl sjlp c»-sa«,a>- IAa ^Jpy c Jlil ULa jji aljy^AlJ ^yj^l £yAy AlsT 

. (>y Ob Sjii-Ji Axi£o> Jp ^yu jl ^yjyill ja j£} . ^jill -U* 

oU il^UAl jl Jbjl <^A)I y Ji-l ULaj . > ^YY fU- Vl J (l ii^JUll «Aa Jj- y£J 
V*^A4 I j I 5yJj S^l^jl 9 Jv £lyoJl *oy~j b*UaJ <•1 yy^Jl j^Aill * j^l <*} t f AL *»1 . (*jJl 
-kiOjj <UAnAw* 13^li ®Aa ^ t L^J-. ^Jiil ULjua y-LJl iiy JUi Lpi IJLa ^jpj .«UyJLI 

. 5jA!l LuOil 

• J^-i* lsJ o'(H^* i^i * : ‘ 00^0* o~^i ~**j^ tH"^ ^S/ - ' *J*J 

f - 4 * * 

^yjytsA ^jnIjJLLsA dA*l-*i A-^ao AjJLPj . (I (^IjJaj 0 *AaIp 1 i^X>- UiP . ^iJt] 4 jJa ^-Up 

^ O -* J^j Ja) i t Jj^st ^ t t R i <—c^i? ^ L i 4 ^jAL-h-A 

y\ ( U-t Oj^* 5 *Jaj* (jljjb ) OjJU 0<w>j R (jj^U^aJl . «iJJ <>l c oJt L t3 
kii^sAJ dy^i mIajIIj . ( \*a jjCjV 1 j\i£ jl y dJb-j R JjJjuaJI jl:^ Jl U . OljL>- iiiJj . f>^t V 
Jl ip^-j iijjj AjJLp dii^j . J*y JUsaJI Jb-t jl^ Oi viJL> (wJAa^ 4jl jJaJ s05" Uj . 5 JLaoJI 
£J> ^ (Jl Old ctJiJj dj£j 0^ <-*£ I t y-LJl ? i-AiJI ^a U 4 . liO V IJLa 

(JjJILsaJI Oy-1 bU . jli£ uiy- U jVl Au |* 1 pI IjIj . t 5 jl 01 ^jUi^I ^il jS^JJ . O^Ail 

l ^ # l l 

R (J^JILsaJI jl Jbu*-» Iim OcJ^I Oy>“lj IpUa oj^ bj Ul . <j Oylil iijLiPl R 

4 ^ t Aiil (OJUi Jp . Ijl>- <~J6 ja jJIj <J[. ( Jaii L JjJLuaJI oLy^ J^Su^j 4 £jtt 

V 4j| . La LJL>- Jly Uj . dSy&y y>o <>l 4 iiLJI ( y-LJl jLs>*l ) i-iJ 

? bL* .... V ^1 by-y Jill tSy*y t 4 ^jJUva1I 

IaL* jJjw 4j| . aJ p SjJLaJI ^P^j U Jaa> jl tt» ^Jai»o IJLa jl ) : ji^isSI -X* 
jNl |*JpI V Ijl bl 4 jb>-l jy U IA>- ^Jju jl ^Jaimo i_juS^ . ^JmI oy-«- U 

^y* Ll V 4jl lx ( y^Jj • L^yAil (Jp J-a^-Ij R (JjA;^aII aj b*y bli ? jb^-L* U 

n ^ 

Ay — ^ N . ■iy-y j& jl (3 j^-wa 1I AAJi 4 ^ UL- ^yy Jlil jj ► j^ j^ <^AJli yJjJLya)! 

^Y 



jJJAj ^IIp jij jq* 4 J^JtJI iJLp ^ol ^JLu 4^J . cjj'yi £* jjAil Jp J*a>-Ij joVl jlsp-l 

* * 

^Jl d-X^>^]l 4>*.»xJlj . ii^LiLl viUUP 4 Llfcfctj lij* 4 IjSsAj , |( R (J jj Al l Jj# ^4 

. S^- S^ljl viA) ^pJj •(/? jJUjl i>-Li R jb£ jl Ju 'y <iy c.ia.^ bj 

^ 4 <^Ip <y^ <y^l 'A* jj i : J JjiJ Jj 

# # i — * i i * 

jll^L- , IjlJ* J*ij jl jVl ^Cgjal*w N j^j 4 Ipjli ^1 R (jjJU«,<a)' Jj jlSl *lj* 4 j • ^P 1 -^ 

0 * * 0 * 0 * * 

J-4*Vl J Ipjli Ipjli aJJ^-j lilj 4 lijJL* £jl bJL. R OJb^j bU . 1*4 ^jJjJi^aJI 

# # ^ f 

j£* i^AJl jl c / , b-i Jpj 4 IA* Jpj . i LlJ» y~*>A ^ (iAIAjj 4 ® J>-j R oy>*l Ji c-iS^ ^>- 

? JaaJ bLi . ij£-\ . 1*4 jb£ 4 AIS*" 

Uufc SjJJL* ^jA Jl7 <y iiJLilil^* . j^All C*Oji bl R jb£ jl 

4 i fij* f?**- 33* ViJl Uj . UL- ©L$il oyJl Uyi*i ^1 tiDAS^ j4& ^ IjA. LSlill <jjy^x> ^ jl 
jl . (jjJjLs<aJi J 4 <~Ju Cjyi Jj 4 JjJwaJl J *jl 4 ottjULI ^jl J jj£j j^j* 5 AjAil jli 

4 ^All jl . Jut- \ cr *. viJUij t ilU Jill jt *JU Jill jl _ oljL^fl ^ ^x^J\ JLUi 

4 ^ JUA ^ Ifj . j^J * 5 *Ajj^ <3^ i^All R (jj^-^JI jW^I j| . il x*pj J** j* SjULl 

. oUlS^'yi jJWjL>- 4 ^aU-Ij ^*1*^1 4 iijUll {j* 9r 3 

JyJl : v^J' tv 

^ . UiUilj Ifjr'y ^Jl |IUI AJJi j^aj j^i V 4^AJl |lUJlj 4 j*^)l jl 

. <jji*4 Apl^ij 4 Uw?U LaUj> iixJ^ 4 AjjI^U^Ij blA <Sw^-4 j^aJ' »Aa j-LJ j*^Jl 

<M^Jrl Sj^saIIj V^yi Sj^aJl l> : ^V?A» <*~W) ilsjjt 4^aJiJl bjl JAJ 

. cJLii o^jl^l »Aa j& . jJj^aJl jyU ^*L vjb^iil jv— aJ jjJLjjiAll JjU- iillAjj . aa*a >JJ 
. 4^jA1I ^ Ul l*JUP A^iyi <a 1£ jl Jj V 4^jJl viy*-**^ c/' 

IAa (J -uli jyl> flJJ^-l JjU UjN LulaiJj oUjIa 4 b ^Jaj ^ L*!lj 

. yuM 

JU- <J ^1**^ j*5^ju — IAaI^ — 4»* % ^l *^i 

. ^Jl jk*s> JJ ^L^s-^fl «Ap jlc^* J S-?*0 • W*Ji 4.^1 a^jI^AI ^Lor^l 

. 4 ^-^-l (H*JI j yy 4 >-T 4 . I>^> ^r-lj ywall *3^ *& 

. i*jLjJl AAjj-N! iSy~~* (J 4j yuio jl lj^“ ^-.■■ a ^fl ) l ^ 4 i^jAll 4 ^jX*-AI J I jar 

Olf-^-Jrlj owy.1 Jp Uj|ysol_J 4 aJLaA-I I—i—^A»l frl—i;J iJjl^ J*A->- 4 i j>^ 

. ij^bJ j^ajUa^j olijbu bj Uyt 4 ^1 Uil 4 _^y ji JJ jj^Jajx 4 4 <auA-I 



1^1 Nt t c)ij 4 jifo J&S'l\ $JL* oi pf'jJ 

£» }jJti u.i.frL V 4jll il)| II Jtf (j^>- 4-*—Ji d-i* ^jj l l.ts. ji jL>i Jij . < jLsJi y \j*£ j& <£* Oli 

^3Ua £jU4 4 ^ 0j£> oi <-*£ * t* (3^ Oi <—«■£ 4 ( jjl> -t.^ i gflj 4 ^ 4 4-AjiaM 0] ■ I ^ UJl 

. *J*MA (j Jp j*-l* -Utf»ioi 3y& ijUJL* l)IT , < ^J-jl>- I (,y 

l)ijw<Nlj 4 N < jj>\. l J>.. ' s j i ^P- jjf jwsAj 

EPR J. tO. 1 4JjLi* AJ^ji d-i-ft O^jP 1 « \—Am*S' VJs>- 4J IjJ 4 <) i^L^j 

«llii £* l t ^i. -JLiU J Ul£Jl ( _ r J j*^3l siJLlSL* jl 3^iJt dJub Jy;. Paradox 
j^j aL^ 0^15 Jj 4 *l£ ol jt oiL^ oi J^" Ljj c JL t , » 

, L^jlS** Aj^lii ftL-i'Vi i j/u 4j&jZ* 


jr*\ u“H>y ^ <t 

* fa* 4 

. ^ c_-^\ \ \A^> 




djtfll ^JUJI Ub- 


t ,»£)i t V 

i i5U ^br i frets' j*JU)t £i^u jj»A Jil 
. OS' jf” tJbt 0VI Uw jj ^JUll i)l 


John A. Wheeler 



OX«j 1^0.1 ^jA *LJL jyill aa^a^-I Oj yp Ol 01 aj*J1 jy ^jIlJLjI ^JLJLaJ 

(_/**> 1-^1 £^y/lA Lu« < ^. r w 01 ^ ^jl^u^l 

cij • -iai |i ^LJLijl . ^liAJl <ljv« «j\ij ^wA*l A-Oy 3Jjv» Oy ($ y~i Ol il*L*w 

OwaiLi* <a*a>OJ Ok^j Or 4 ^ UJl 0 ^ <L*Udl Ijl* ^Ij31 cJj ^!l ol^i-Jl 

. Jjw azJ ^ ^JLjI^** <*a& 01 01 a ^Ji 1 ^IsJLjI 

£*S3J iuA JJl *_jijbfJl oJlA cJl^ . {Sj>~\ ^*i <*iAi <;y>i o^jUx« ^ 

4^5 ^l*X£w*l ^1 i^l^ll (J LaIS j*-^J 1 ^li^il {£ jy * uJ^l jy ^Ijl 

^1 , ly»« Ai 4j ^ J flj Jl 4 ^ 6$y^jA *l£ j L. U Ol OlS**' . A^C^A ^>«Uj ^ ^jjll>w‘jl < 0 ^^ * 4^*Ls»Jl 

01 JjU- > . *^iJl y 2 *! y^j*** <il ^1 t t»lc laujau jujJs -1 IJla 

. J . <—<* . 1 iijLL* ^V*\j AjJaj ^P l^J 4 Ajljjuij jA^ij OK" U 

j . O . I 4$jUa 

J ( EPRj .<■?>.{) 0 4 ji^^el fWI dili ^ jjU I j\*\ \o ij 

AjJbjfyiJl < 1 *M ) S^\piJl 4*«JUJl aJL^I OUU^ <Jl y* *i£i bU/- ^Ujyi!l Ij^Ip i^AAj <JL ^-1 

JUsJlI a-jI* jyiJl UuJ-1 Jwy o' Ja i : l^lyp 3 jS j I The Physical Review 

OJLollI ^L-ljjJi A.^^yt (J \aa <Jji+ju ii^sjl (.^IjA 0 ^" . I ? *&*£' \Ju+0y j*^jl ^jLJl^w* ^jA 

. > ^TY Oil/ 4 /* jjjl^-jl l^Jl c^yfc Ol -ij> dy~~jy <*a\£. 

ol t aJL>**iL 1 oJla amjIjJl JlSOl *, ij^ll ajoJ OlT • a^m ^ww^j Lmi« *x&t 
. 3JLjJL>- oliUij^l jl ^1 <o^ ^li—^ 14 jA ^jJI IJLa Ol Ojji Ois^^jy^^ 4 O 4 ^j-uJ 1 

jCT't l^iK^ 4 ^AOjlip jl 4 (O^i ^ ^l l*^ OK"* ^1/*^J 

UiU r ^O J f£s\ ^Lt g~A l^Uii SJbJbU i-^yi JLS^NI U^aI 

L^-^Jbj ^Jl aJLl-^II oOa Jli*N Ajy^uaJ^ cJ>l$^ C-ij < 0 ^i |J* • yhjyiB 
* W 14 ^ j. <->. t 3^ O-aJ jJUAij . 0 }j^j 

Ipl . ^jjl jy- ^ja*-£i \ ^Jl gj>^l 4 ^* 3JL>-1j — 4 : *la;* a^S'\^- ^jeyv S^JLJl cJlS^ 

***** f^Ji*^ 4 Js>yO Jl>o jL^Nl Otr . (*£ 1 a3.jA>- JjLij jl^>-l 4^1)aJJ 


^ i \ 



, iAji ( yir ( : jLy . JflXrJli 

djs>- JUk'Aiij . yM J^k Ja>o JjN -kfj^Jl ( J JaS\ ) J*yiJl 

^ Jit* Li* . i ajI^o- ^ ^ -^h ^1 ^-**31 ^ I : £• J^Ldl 

Jl jU3Nl ^ a^Jj 4 f> U JiWi v^Jb jlopNl ^ *Lj U JiWl f I JJLj oi. f j^ll J,/Jl 

. ajI^J-I Jp J-^s jl 

AjjJ^-J^ j^P A^;jl j^P^JLi . ^j~* AjI • Lijfl,^ j^AA*J &I y^t Jl^Jl yjtjl L*1 

AjI aJLa>- J>-l y* Jl^Jl -k/Jl U^ |JL7 J . O . I Aijli* jl . <iJJ3 Jaa) AjilS - * 1/ *^l jJpjJr J—J 

Li IT Ue/> yUj^iJl 4^1 aa,a^- 0 } i : j^j\i iLM J l^k^i <-y£ Jij . aJL/ 

Aj*^ill i . [ l/*/J ]jrif~3 <■>/ < jj^s* V- ^s*^ 4 ! J* 

. Aplijjlj ^v*i-l £j*/ ,jv*i^* . p-^Jl tiJul^b* jlkl J aJLa^-J ^ianil 

y ^*sj . IjlS' ^Lh^-I tSj\ LS" 131 L>w? Is/ OyLi oL j/l a-<^SjI a*/j /LI jl 

ji Js►/> liL* Ajc>J xJa** Jja?.** S/aJi 4 j^j Aj J~* SJLjxJil Jp d Util I j/Jl Aftjai jU / 4 K - " <jyL Lit ji 
a^-^ Aj*«L*^ Aj-X iJl AnJaAJl aa*a>- $.lj| J^/< *^ J *'^*^' jJJ*k ^i i l ^Jp LfjJLiL«j . I 

. S^kii 

jJlj Jp ^ A<JaiJI Liai ^ 31 . \*yi l \>jt* j^j V Ji jJJ3 

lj- # | . jLp-j Awk^ll Jljj L* uJJ3 ^*j . IftLijj jl Jju Jju ^ LI p_Pj_d^kJl a^j li jL 

« 

jj . AjJ-aj Awlai V*J^" ^y* a : 4^> - aa-^S" d^k As*-j li jL J-iill ^^p L^lP ^-Pj 4 <LjLa>- 

oU yuA <^-' r ~ ! jJLl^L* y* o j*}\ ^?LJI (£X3 N Aj>*jJ 1 dL ^-1 (J L^« J^*Lt ^J 1 ^L^-Nl 

> i T 



. ii-Llill JA ij"i bfjA ^ iU~U ±J&& j! jw»9 jaj : h 

. Lo *Lil (J V J> Jl^-I 

OyL; j*dl OlSL.Vlj jl . ^jljJL* jl^Jaj 4pttJU*lj ^** 35 - 0 J 

aaJL > - ^LJj^fi i«Xj^ jli iZjIjJlH Ip j L*1 . IS jlS*" ISI 

UiW < 3 ^* jy 4 ^r~-^l jv**J J^^w-dl y* jl 4 ^ I . \jla L^IS" J^jljull jjjlA 

Jijl-uil ^JA «^l j'i j . ^ . I JbUT ^ 4 jl jr^ '•** Jp} * jiU* jyLi Ajupy 

L^«x >-1 Uj\>-I ISU . bjLs>-L ja\* jl j jJI L«^-l Ul . \JLi>» Oj£j V jl 4 _*j£ 

. Zjpry y^l j y>*i 

jr 4 *** 5 -*J 1 Z^U A**~j jl ^jt jlS^ jjlsJL^I . jJJS Jp jilji jl ^1 

jjUJLjI ^Ijl juI . tfjU-l jLi j 4V CUT dLLi !S[ ^yaiUi Jl :>ja> ^JJI jl ^jaJ jl l^Li. 

jl j^j apUjj! ^1 ^w-^rl ^w?ye ^uill jl^*Vb jl Jp jlAjJJ p^JI ^JL>l^y* ^Ijb^i^l oL^U’j 

_» # * * # * ~ 

4 aJp aJoJLw jl J-aIJJ ^Lu jlj ji* jylj {j* ^yal>o jl Jj*j 4 ^ ja;.»> Lil I . ^A-l 

tfjy . *JU V t JL^Jl OLi ^ jL^Vl • jy^ us=y4 Cr* ^ <y* 0y4 4^ 01 

p ^ ^ p p 

jll£ 4 jI jA •X-^ , l^ll aIaAjL* C ^»ill AjL*P tl/f-l J-^ ^jJjl-Liilj ^Z+Sj ^wJrl jl j . U . I 

# 4j J^lil Jjji ^JLII jlaill 

4 jl>-Ij jT j ^Uju'VIj 4^ O' jiP jl 4^" 0 JLa> j . <- 1 . I jli dA3^ 

. j^-1 Ua Jl ^^IjP j Ij-aJj |I , c-jLJjNl Ijl- wl^ij jl mjLSt yA jJJS jV 

<j| I J^l 10 a JLaI^I 4 gOl *Jb JxIIj iijUil ^ UkA j| 

•X*j>\ji\j » <Jj^l ^w^“4 f-4x**l Ji j IS"" 1 jfl^l jr* (,,4 ^<^*^“1 ( - / , ^ , ** ,J jr* ^ 

j^JLjyill ^>-1 <W>*«**; JliJl ^gwA“l «^-Aj jj- 4 jlj OU^M Jj^fl ^wi“l 

* 

. jJpUiII jw-Jrl oy correlation Ua^ly 

^ AJliJl o/3l iljJL-j Lui 7 jl j>-\ Jp 5 £> cAJLa7 UJLP ^]ai>»7 . jLUl oJ *At* Jb^- 

*lX£s i I 4^-LIaJ 1 j*J5*>- {jA 4^1 4 jljv^ jy*-*^"l (jd^A jl Uj . U-b-j Jj^l f^l *^J 

I . ^ | ^ # 

jyyi 0 ^lijuij ^3 • 1 *^ ®*b>- <•-*■? u^-b-i ^ujjij ^4* jl>-Ij ji j ji 

jlJ^Jl |*jJa-a 7 jl -lui . aJI-II Sj^JI £*ja ,Jw»J 4 oJlajj jj^^Jl ^Uoj JJ 4 AjLaj 

j 4 ^ijjJb- U aJLa ji UYboJ^-lj j£l <1 *iJL>%~a U jl 4 J >-1 J)*fCi t 4^1 julajljv* jl>w^J 

^ aJLp U Iui 7 jl bjl^«L jV jS^ jy^3l 4^Jb-| LiJu &j ISU . ^blil I^^IpUj 

* . 

. {£ I ®J^I -JUtfj 

I # ^ -gl p p p f 

a 1 aA> IjC jJc7 jl yllJ ^jJ bl jU lj^-b ^l.,<a4>l 4 J; j>~y I jjP J^oaJ jl JLujj 

UUdiil Ji ^jy^Jl j| <JjJ5i UJLP lyJLwj ^Jl ^ 4*V t Ia^Ou SJ yO» dJAj . jlS** L«^« 4jJ^>-V \j 



oL-$1 pUJ J uyOy Ja*lj3ilj . iS^ 

, j^a\^-\ cJ^ll ^ LUi L%-$> 

4ji. go^j ji 4 ^A-iij Jajiy jjb jju *yy ^ <^JLM Jajij^H OJ 

<4jA>- J^LjcII ^ ( jyt^iiJl o«i> 3 jI—aS”” ^p ^J-J^ . a»*5^A-I ^yj** uy|^* ^jp p->"^ 

. ^LoJI 

gjJl 3 <ajl>- <jwu Lwjai^l li (^JLlijt cJu^jJ ^ <L*U j^P jjyljiJl «Ju 0->^ jJj 

j>- J*j 4 3^11 . (^llJl fjJjii 0yi5 4y ;■«> 3^J1 dJL* jJU» • bfcJUtfy 1 

^ 0 * * 

4 lp» O J>\ 4-jU^| 5ji <l)i 4 ^LiM Ojili 4 gj** l*i*j • IpjL-J ^UJ 4 ott 3 p^*o 

— O^itl — ^JliJl Oyli 3 J>^\ ^•jp 3*f lj 3^3 

Jw# ^jL-j 3Jliil S^Jt ^Ja# 3j 0| . (JjNl l^]\ 3S^>* JL ^>j 3Jli)l 3 J>S\ *£*j£ l~j jl ^jai«w 

. J> 5>J! 

jl jDx* 4 jJUi jt ^ a z~j N A~j\y . Ulc y~\ |*£jl vlJL'l^* 

liU . ^JaJl i^JLlJJ U\J LLs^jj 3j^J aJl jpu . U* L^pU-Ulj 3^xil £*ja 4 •V^tj 

4 * * * 

^jtoj-iJ Oji I** ^jjjlJjiil <a> jl? jl£ N ji 4--^r^l 3 JLa>* 1! Ut LL^ jJ ij^JaJI oJLa 

4 UjL^y N ^xJl ijlill 3^11 i> ^5oC 3JL*J 3jl jjJUP J^ji N 4 J&Qj • ^cv-Jrl 

^1 . SyiL* UjL^r, ^Ui JUjw |I L* 4 Uu IpliJUij U-^j> IfLjaij «*JJLuC jl 4 Lj,* Jy V f 

. fp\*Jo\^ \-^i ^ jw-^\ »W»y. ‘. Jy. V>AAii »jy^ 



Mt 




5j£JI C ili?- I J jyUI Jp S»jiU JjNl 3^1 JL^J 5JL~-j 4 ^Lrfdl JU* 4 Jbr-^i M 

ji~\ (j\ ji l^pUjjl jt v oh) I Sj^sl! i-Jbjyi)! oU-^^it Jli iJjt Jpj . oli)l 

. <JjVl Sj£)l <Jp JU*> iJUp 4jI> (jjA^ jt 4 c_~£ Vj 4 ^ - U^i* 

il)i ^ U> IpUjjij 4 ^ c>jt 1^1 ^ t ktiixC oi <LihM Sjfll Oli* ^jvJr' 

Oho l % j d)i l** LpU-UIj Ui^* iJhll 3jJUbc j . o* . I JL?*j Jij . Jo~\j 

^)U ^ja<> l^V i^b jjP AijJ^ kii*<^» Ot Ij^iSH^I j>j . ^sll Jp jj^ipP 

• lil^LMj ^ mtI I |Jp jiXA( l)I |(Xm^iU 


j. . t ^aiUilt <Ju>jU llfc JJ ^ oi klJUl^Ll j£j£ <JuS" 



U6 



0 4 

rf ir^y ^ l/ 3 ^ y-fc 4 v*W[/^ I*V* ^ 

• U-yjpliJJl £y*^ t 4**uiJ Oy^il 4 (j^j A j^ *>. ‘J l iiLJil Oy*K o*** ^ lj^ ju<»1^JI 

OHj'y ij&* £* oUjj^Jl 4aj>- Jj^aj ^lj>iil U^l la* 

uykit (£y& <^aJl j^-U-1 <Jp JaJLw ya^lj ty&i Sjl> <L*^J-I Ol . U oLy q^j-/»** 

* * # 1 
Ol la*j . Uy*! ^J-^UJl Oli laj»- jUw? jyiaJ! a a* ol . oi**^j uv*^ o^yk 

Ol Uy £ 'j3 oVlj , ^y^y Ca** J-^ t jy^ cj 4 Ly-j 0^£~* u>*^ll j>p Ofr*™*^ 

Or* ^ ^ LaU jjxiaJl { y^ 01 . fl a*jj O ft * ^j rl jy^ <3** aJbj j^l^l ^liajl ^yLi Ulic ^ 

^liajVl 'j*mj 0l p-J a^ - P t yt-U-l ^liail ^yu u - ^ 5 * Or* 1 la^J * Oyj/^^l or* ^ ^UajL JyJl 

. j^-aJl <lflJ- 0#Jj^*>fJ ^^W^l (( ^JI 

« * * • 

(/'■jj <^' (/^ t.-^ • ii -^' t <>* tj^j* ^y® W** ^ j • v •' cr* : <-M’ y-* 4 

i IJl* iJL^UJI iiLJJj ^4-i Ijj^- jjjijj^JI 

. - » « 

O^J . a>-lj 01 <,j L-liL ON ^jUjli UIS*" ail ; l*a olylijyill Oljlaill Ola* Oj^j 4 j*^JI 

OtT jjlaJl a>>yi ^yiil ^wctl l-^ 4 <^l j^Uajlj ^j^^J'yi £jA ^1 

» « « 

ON Ji^ Jj,y*Jl fy -^1 0 » 1^ . j^yJI <liJ- ^JLJI < 3-^1 ^JUj ^l lijN js* 

4 la*j . a^lj c-ij <- 1 *^ ^ ^ j*r^\ ^Uail 

jjjlaia L~J 4 (^1 ilfr <. 2y»i\ ^1 j^Uajlj 01 4 j*-^JI aJaL^w* 

. db Vj la* V 4 j\-JLa>- 

^yia Ol 4 U^juIJ j . 4 —* . 5^1 <s^U-l 4 j5j^ iail J-**^ 4 bl la^* 

4 <jy*~**Jr1 liLi |«JUj 4jiJa$\ aJL^j . ^UajMlj ^_a?^il : jc^liLl jjJl* aju iJO 

Oorjj la^ a^ <J>yj ^liil^i. jy <^l ^ 4 ^1 ^JU) N L^J 4 jo»Ljai* 

. ^y*^Jl ^1 lail la* 4 ^ 4 jI^ 4 JL««o ^S*" ^ 1 ybl ^p L »y.* U Ju ^1 ^y^l ^^f 4 Ois^ 

^ ^ -iifljrJl la* • Ow-^-Js-l Ok Uawly l^a^y Ol j . 4.^ , I ^\]a;^l <4^l^l aa^» 

a^-l ^yy ^yli ai la..y?lj Ol L^.a> tiyiJI iiljiNj . ^^Lall ^aJLiill ^^aL^ll ^yam 
Oyi-i aS^Ji Ol ^glai»w 0 kjj^^^[I 0^ ^^^1 ^-—^1 /«* . ^L^ubj Ol a*j oyjy^l^l 

4^li)l Ojy^lNl aJlxc liJJajj , aa^^y ^ (^all Ojj^J^I 4 ^lill ^ayil 

. Ktjt y t*j Ol O^J^ 4^^ill jy d l ^^Obl ^f 4 ON ^Oy ^l 

< j*\yL3 . ^Idl Ojj^l^jl j^liajl ^Ja^l ^aj iu^l^l Ol. _ <r Wl la* 4 J j^juaJ 


(j^^l ) • ^ ^a»jll Oys <>aiJ ^Ul ^jsiill OV 4 ia^» C^y: ( * ) 
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Oj* Jti OB' j*-U-l £lixN jjLJt ^UJI 0^ i ^till i,y ^ JjVt ^1 

jl tiJLU- i 3 = £ 01 <-*yu <— 1 10 = jr + *-r’ OS' til* . l*» ^Pli-Ut 

f' l#Jil i)j£j i ijljS' ^ ^ . 1 jLa*» v-—i I«Xa • 7 = *—■* 0^ ^ 

’ *»* # # # # « 

. AiyiJ jl jji 4 j Lui jl ^Ja;«w UiN L?LLa-a>“ Ijajl 

gfy*—£J ^y*«ll c--»I j o^*” ^Ul Ja^ ^ cJiaJ <iL>l l^gyi* iiijl )aP^/j 

jJUj^ 1 tiJL^3. ilxJS iJJb ^jA i yip iijj Uia^j iLil^ IjJp Iy« j>ljt* ui-^ jlj 1 •yS**Jb 

jl 0*jly *-biI . Ia>* aJL^aJI a«La ^ IS^yw^l Jj L*y*I Ify ^1 i A^yyll fc— (^i)l yP ji^alil ^1 la «<^aib 

. jL~L Utr teU yS^J lo N eJj^J t Ulx jLijUai* L*^w#U 

<i>JL£ La . ^iL^ 4 UJ 2 */” ^ b^-i . JwaUl Jp ^/s-aJI ^iil jl jlT f 
jjJUP . olj^/yj 4 ilJLJajui . itajjjj ^JU JUu jl ^y^JLil ^ <—JJoij jc>wJl JL>-I ^ t^Jbjj . cj yiJl 
CjJJaJ ijJLPj t OlyNji 6 t (jUl -ijbsJ ^liJl ^yAUl ^ ilijii CpJJaj jl y>-^/l ^y^jwJl yj^ 

l»JLPj . JjVl (j\3Nu*Jl Ji* UwN Jbo ^1 <^UJl (jy»wJl jl dyJ ^1 ^JJl jy^wJJ Lfljj^i U^J 

. <jjyUl (Jp b-b Ail jl A*w^b yAW i ^L>l ) Ail jrv>wJl jLw 

i^ji^eu ^ Uij O^xil ^li4 ^-^“1 ^ A^-^* jl JL^ . jNl ^>- JyAn> JT 

. ^y-LUl AiliJ ^Ijyl (j C oly^ji 10 A-i l y ^ j l lyiyjl jjiiil t ^y^l>*i % yi JT 

L^i yjp lii O^jIS^ aJ^aJI A«Ip A^wJ . ( y^*i<gill (^P ( yjj«all ^J*Jl *Xjl jK^ Ja^-I 

> IV 






J^ ^ ^jwlj . JLlte ^ |» | - >,(ini j . ^aijaj ^Ul { Ja *« ^j'wJ ‘■^5* . 1 * jA->* 

JwaJLli ^>U Ol J a waJ b Olj^j.3 10 ij.5^1 £^l 4 =* C^L ^ 4 ^J • 1 <£ 

. oLj* c^lS*" JI^-OU ^^aJLlI Ujlpj . OUblJax* 

0 * 

j£> 4 Ja^JaJli oljVji 10 Jj.^11 ^JLll OlT *Jl>* J£" 4 ^ j 4 

UIS^ ^Uj £*j . 0 *>U-*j \j!S^ J^aUI Ol U«->lj |l <il . J\*aUI ^-U Jv ^UaJ 

^>*Nl 0£" (jy>- ^ A>-lj uJlf N Oi t jysAij[ Jl>*I 01 4 Ja r ^>Jb *ls\J)lj 2 10 0taj£ 

OljNjJ 10 l|jLw* jlS*" ^a a HI ^*>- 4 ^ 0 £* 4 ^ ^ 4 j>*l Jy^. 4 4^1 • *—■9 *ill£ 

oIjNj^ 10 ^Lil c£oNl^-l Ul . t j\i 1 ^- U^L-L) 0 ^o 0 l V Ja«QaJl> 

|i If" . tjyifljai* jyLL ^ju^Dl t)^l jrljjVl Jf cJ>yJ Jf~Jl < 0 * OK*" 4 ^^>>Nl oNUO di> 4 isJl 

• u-WUl 4 S^£jjj £jj </ OK J**- 

0k JjU; <jj . ijrjjil ^<y ,j»L* Okj ok - *^ t/M OjU* 1 Ok JjIa IAa ^ 

0i* Jailj\Jl £->jj Jfcll Ujfcj . I ^UoTVl (juj ^a ^ UI 4^ 4^j^l Jill ^4* 

lilS^ ^juaJJI 01 *bj*i** Jill* ^ Yy U^-U U^yip ^^uaJI CaJSH bU . ^.^1)1 

jrjj ^y» JajOaJb oIjNj^ 10 (Jp J-^wJ Vjl Jill cJJ* bj Ul . Uj^ ^ULII 4 ^ jUil]ax« 
ijwU 0 Lm«jN NjI Jill ilLJapI ^jJJI ijj-sAiJl 01 IjoI ^ 4 <JLp c.^j jjj-sa! 

JT 4 ^jJ 4 OljNj^ 10 4 Jill ^L-* 4 J ^Uaj : Jajlj^il 0l£" iJlA ^Jpj . O^U* 2 ^ 

ja *±~ 0 j U 0U ^Jpj . Vjl ^-LUl -U<?j lil ^jj JT ^U ^ jl 4 Njl Jill c-JLU lil 

> t A 



* * 

jf' ^ \Jo-\^ \-fiAi\oj\ oV.Va.fu 


L 


t 

i 



. o\j 



? ^LUl Vjl Jill_Oyl* -U^j J «jls£ (^iJl i. r --7j\Jl; JbjO* < j^>j < ^ a Ul 

01 ^ IpUjuIj Ijw pja Li>- <Jli)l Ojj^JVl tiJULc Jjh ? Ua ^biuuw 01 1^1* 

Oylf: l-isi 01 ^JaT.wi N li\j J-£* Jjy*j i*—^31 Oli j*—*w <—*1^-1 OB' lit ? J^-lj 

. J>-lj cJj J U^olS^ oc-^li-l 

aJLa>- Ol—i ^ 0j^» JJjup . 4>1j 4j^ iaJ |%^J1 lII^I-^ 2-* 01 . 'rO^'l 1* i3LoAj 

jlo 01 4 dDjJ Oi^j^l 4^*^li*l 414*ft^ ^1 j 4 ^Jlill Ojj'^^l 

lab ^ Oy^*^ p, l oi*!* OV 1 j^- 1*1>j . J/^l Ojj^lVl <Jp <^3! 

• 4 LAjJ ~' Jy- ^ (/^ ’jj^ juj^ 

JU& . ii-iJ-l (J#- i*5U-l OaL. j^JI iLil^-* ,j^ |\jiii il)l j . *—* . t JjU- IJU Jpj 

jylsll jl^l^Vl ^Jp 4 Ji I^Oj l^i C-1 pUj ^Jl 4 ^L^-Vl SjJJ ^#u 01 **-»£ 4*«^*^]1 4 jJ aJl 
Ojtp A^j-m^JI J ^LutOjl AjJ^Oj 1^1 . jLsAiiVl 01 tjA*! Jp UoAJ 

i-Jl— *aa>\ 1 Jsy_i> <-bj-*i ^--^>1 (3>-^Ul 0 . <*> . t ^IJ-pI ol • JijJaJl 1*1* Jp 

. i jA aA^I separability 

(JuT LOaJ 4 j . V . t (f* 4 p-£Jl 4 j Ja> ^ JjJ iJljiVj 

A flg —j J jj O-lUNl <_£Jl) 4 j*)l\ Nj . i-^li-1 i^j^-oll ^ ^lliOjjl <ija^j 01 ijjlaJl «-lA 

f-** a> ' Ji J^< Ji • <-S^ &■ (J^- ‘ 

0 

. U>- jja>- 1*1 aj . A-JIj jyill iiLibJJ ^-r^J 
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The Moody Blues 


\*1 



JJII 4 »Lii 

^ U1I ^ i ^^p^I APpJl i ^pLJl jJO . iijJL^-1 tUjyiil ^ Ijjf- U?l>- ULi cpO-ll ippj 01 

^pl> jwJ 01 p* APpi£ IpA LgiP JU ol p£j£ 1 ^U-i^lp <p0alIp oilil 01 . £^Jl OppLl 

• *>^0r- 

tpjptfj ^ Xj Jj> jj«Xi ^ t^lj^ o»AP ^aUI pC o^" tljl ^bJL* l i bl 

ol 4^1 . Aip> JS’’’ JUj Jjljpj Ippp Ol (Sj\ If^^ ^Ul ppp J£*" ^ IpSp- ol^b AQxJL; 

Jjljb iilJaJl Jblj^J c aJjlJI a^L^j (J ^>- jl c JtfpJI S^S" Jl>- <jj . aJU? Op* f pk»w £!p-jJl 

0Jlj- K"p*lA OK" pi 4 p*i-l 0^ * f'jtjtW APp* pA i»Jy ^-*jfl APp* Op^J V Ol aJsj pi 4 APpJl 
. iiljajl pA IjOjA aQ gju LaJLP Jjlpil pP Aj JLP iJu>p5 pdrl APp Ol I ^ <-^i aJ vO>Jbb ( APp*Jl 
.. U pJ <poll p* pi"Vl olppJl 01 i : i-L^Jl IJLj- pjbojl JpJLp ! aiL£^ -hip viili p* V-bp 
. ^ JfljJl A-jlp AjU* 4—AlflZt QiJI A£p* APp^ ^1 ^AJ pw 0^ • t i^^“p A-J1 ^a| 

Op^J AjJLP ^ fj-.^H APp pA pS^ APp 0>IS 0\f—*^- -X>-p» OK" pi lit* p^lp 

0| Jj 4 frpOaJl APp pA p5*t APp jjl CpOaJl APp pA Jil APp pA Ol^—Ji-I 0.1* ££p~J A*-l>- illi* 
pjjp>«,M-A Op^bjyill OK" lilbj . tpOall APp> Jpi APpw Up>- jpji aI^Lm. 0 <3^ ^*bi ^p» 
<ui5" c tachyons OUj^lsll ^1 I^Ap Ijiibl JLip . J—ill 1-A* ^p* o\ c —or >prp AJl^*b 

. ^p- l*La* ^il tachy ajUjJI a^A^JI ^p* 3 juju-w* 

* % < * 

L-lj ^ 1 U3I l-u (j Jipuiilp 4 -——J! c-- 0 p 4 -JUj Ol c Sip^rp* COK" pi 4 otip s >-li)l Obi ^p* Ol 
* * • * 
pljfli Aj#JLL i jp^> , 1}^ - - —' Nli< pp%0 . AjpmJl pLli«wjl Aj pl^LJ 4J^ip p*^/l lAip , 4«*AP ^|p 

^p^Jp . jjjM c-ijAl (jl J-^aJ Olp *^pl aJxJI p^U; Ol A-^Utfpll ^Jp Ol • <—*-bb ( Jp ^p^UAplI 

Ol • c-i^Al p^ 4^ p » /*l l APp^» p^ APp-»o 4 A^oLsop! ppi t ^1 o<*)a?.«*l oAjI (p^J^I 

# # # # 

Olp l-ijij 4-U5T Ll>- A-^L^plI pjjaj Ol ^.ifl?.*>> JjJLP . A-^Utfpll APp- <3pir <iAxPp- 
# 

|^p^ l iO-L^> pJU <»3 jAI Ol . A^Lv A--i A-^UojJl jAl pJL-j Uuh p^p . 4 ..^ pP l^ilp 

p^- <iAiP oJbCjA A-^L^ll 0A1 pJLJ Ol AjrjjJ Up- AAj'lpb Op^i 01 p^c Jp p^llp . AJlpip 

?oAiU 

. olp» oJLP J-j-ill Uub pA Mpui* OjIj -ii OpSO A-J^-wwJl P-^jpil pA 40iS" I3[ 

ol^Vl ( p»^y 5pli jXj 01 . pbll oUp f^UI 4 J ACJ-iil olp*Jl (AAIj ^ 1 s*La Ol oJLa^>p 

Ol ipAJ villi ^ 4- ^J l 01 . Ajvji J~M pP Aj pJl CJK" li[ Uop^xP . Aj pJl ASp>- oUfl p« AjUpJ ^AJl 

A-j^l Ol ^-AaiJ lJUb pAp . O^roJl Olppi APp# pj* j p.,^l l ApLa-jA p^ |«Ajsll ^JLaJ ^p* 



^XaxLI v^JL* iy Xijl j*Pji — c-ixXl j£ ^Xai> (J |\y L* ^ y 4 a*^Ls<3^JJ a**<«jJL \j\j^& APyJ 

. cJ»liM j£ A^U^Il -ll ^yJl 

« > # « . 

li| ^lJ jl L*>«P IjLmp + <iX^>)\ C^ljULit l l OXA XS^y A y wll A«|jJaJ o^ 

Afy** 4* « /a> QJaJjai l Ji\ jl <jPj^ • <yA*Jl APy* jj^ APyj jl A^Ly^Jl tX-jK"* 

# ^ t * 

wL& . 4^1* yP lo Ja*~!AJ 4 tAi* 4 t^sAll APp* cJuaJ y JiL jJaj bU . *yiJl 
! SX>-lj aJsJ- <J e-ixAl C-j jJ?j CJtijaJl Xi X^a\^pJ\ jl 4 pyaJl APy» <JuaJ £lj 01 jji 4 c£jw* 
Jpfi n»ii a>Kj a! 5" JLpill 4 ^jw 4 tj-iiil ap y cJuAi jjUo jl jji 4 dW XJLb y ylj 

( J>«JJj I** IfiS" ^lill aJJLlJI l^ljlp JSj Av>Utf»^ll I j; Jpyj iil Xi cjXAI jl <_£jrw* '^-'*^ • <—■*jliLL 

. a*JL» 3X>-lj Aw)a3 c_j*A*Jl (j l$K" ya;:l l y j C * y> 0 yL- AiLjaJl aJjLlJI AJl]a ; i*> 4 J 

jl 0 Sii*w jl LuIp ULa ^Jpj . bio? ULJjl JLai Xy^11 £*jIij J-^ill 4 J a>*^L A« ; ««jl aj^J aj jl Ic 
4^1 4 l*~J\ iJl^t A^ L- £j,ji . JLU Ixa jl . j*UI JbLt y^-o 4 x*y jl j£c V oLyPbJl 

. A»X>jX>- ^J-i JjaaU tX->Xi~ jl 

^|p ^Jla-** tjjaJl ^y ^y b jwJl b)l • jylyJl A*^^- | »J ai 4 Ip 4 ^ ^i?t , * , * ,, ^l ^iljljl j| 

4^1 . ^ J^*aL1 jm«j tjl »L ^ ;««*ll c)L ^JjLaII ^ A y iJ l O^IaI jUs^I olj^ Isj* ^IjJLjl 

■Xn^Ij ^JS*" jU ^jA ^jaJb L«JjU y>*Jl ^v*«Jrl Ojfww* 4 ^ k—»*lX>-^yi Ojjry>4 

jii 4^1 bLtfl li a. ?? .J 1 *11^1 -ULi^i Jp 4 U-** ^yi 4 LS" jii . ilxJl (Ju^ll UU -ULiu jl 

4_s^jy^il A-jJ^^Jl ^UMl CjKj 4 V^Afe* <_... r jlj L; ; .^ JjaaII ^*> ,» x > XjJLP LiS^ . A?l^f» 

. I^L-^£vjc 4 Jai JUfcLtJ ^ LT AjW^J? JULi^i yUU- c^jJUUj 

ljSy«l» jl aU j—*-? A-iljj U-UP bjP jX « y * ^1 IaJI jl . AMsii LLS** XaLXj lu^) 

« ^ 4 

jjJU ja Jai* X>-lj yj 4^1 4 apLJI (j ^A-4 670 viJJi j^" ^ij t <y^l APy y 
jj*L« jp *>Ui Xjy APyi <jy jl yyil yi <>ca jj->-D 4 !A!U 4 jK" lili . <yaJl APy- y 

0j» i tW (J i »t'jJ ^0^ ‘ t-yjzh cy '~* A ^ 
yi \jl* djy-hl\ Jjji~i olill J %. 670 >J iyU. ^ jiiJt U . l _ r ~wiJl yi 

! o y IJaSI j«x»>Lly* . ^ywXJl ^^p Ixxy 43 y«Jl 

^ Ip jj 4 ^ywaJl j[ ? *-r ,, J r^l 4 ^ ^1 c3yJl 4 ^ ^ jj*>-L)l X^-y y 1 ? 1*U JS"" 4 ^ ^-^*,a11 U 

Ajl j*-Pj 4 Ljiy viJ^Xj y-X Xi ^llXijl jl »XlX ^ . OlilyLl y* L . l> - 4 J 4 A^jyJl O^ly^l 

. Ayflj AjLa>- jjl 4 ]/^^ OL^->-Lll jl Jai jCm ^1 

. AgilyUl oXa JlX*! y |«-Uil Ojy- A^yull AijJaii . jJJxj A^U: yLXlil ^1 

JlyNl oJU 4 ^j . tylaJl y iLfeL lHyii ^1—cj-l tlj| A. tv jl jyli y IXy <3^ ly ^ 4 y 

. jyjl La>- djJU* 4.3yJl 3yL-Jl frLxVli . Ayy»JJ K^l^iJl XaLXj jl IxjI x>-N ^ 

\*i 




*—--—3 V r:v ..,\\ 

jljli* JLvtfj 01 4 j . *mJ . I AdLai <^iJl i n*^!l OLi 

jlJLill ^iJLiJJ 1 jy$> t <3^ I 1-U*j 4 U ? .~« 0^1 }* Ol*"jj Or 4 ^1? 

A*Ull jlJLiil ^13 4*y** OtT 0^ c 3 j3 jl*i3i ^I^aII jj^JflJl 0| . (JjNl ^*d-l 

< 3 ^LaJI Or 4 ^ iU**U <uJUl jJ- 1 iiJUi ^ aJ 0V -Vi t^Wl Ol lCj . jyVl ^--Jrl {£ 

. 4»>->.>a 11 <JjNl ^y-drl A A»A^ 1^L>- A^ji* ^wJrl AjLa > - Oli 4 (JjNl ^y-*^l ^^P 

A-Sjai* <Jl JjVl ^fjp—Jr-1 ^13 ^ ^ aJp OK^ I lL-> t Ol IJLa Ol 

vliii fr L 5 ia-j ^)1 ^iJjl^-4 ^ (.^ Nj . SUnJLJi AP^ —i Jizj N ( t^iJl I 1-i* ol L^l . ^liJl 
1 Oj^>j Ol i c-^iJl I l*i3 j^ll Ol j^l^llj • aLs^Ij ap^J OS"" 1 ^ g * 4 i t^-uJl I 

Ol^*^|U OK*" * Ifij-J? i j^ (^*^11 (0^ * jl ap j -+«j ^LmJI ^Jp L»lc 


^ 00 





. l«AA jl ^y l_^^P ® ® jI 4 AjJjt^S\ j4«^ Ojly^l^ £ y«^ 3l 

•Af . iAyA* jwo c y*-Vl U*Jb4 4 yJjU^^j *A3 Ia»*«*i* (j\Jauiyil y—jl 
uj JL£l Ji y-Vl Oj^i jl Jb V lAJb-l JLvpj y*J jl jy3 iiJLli ^*j . ^joili£ Oyy? J jU^^ 

. <J^Vl a>^ ^jJLIl ^IjlaII ^0^" L+^»* CM 

AjLc - y yl <£" *kL-o Jp j . w* . f ^iJLil^* ^Jp ylypNl 

Jp Jju ^^Jl j£* . aj[aj (jr*** yLir w ft— jt-I ux J^lJjVl 3 j?* : <-j y)l 

Jjjk yj yai! Ji j£^ y> { ^- 4 4-s^liU iij^laJl dJLj-. Jajly jl £-~j ^yaill y U^l IJLa jl 

* W -tf ^ Jbu J* 

* « 

^JaJ- J£"" J iyy 4 JjLaJI I tSfr y 4 ®JlA C~& «UJ 

vikl 33yl jr^J ^ 4 i^k a3Lla . <jkUspl 4-l*P La J_>-l f.Lai>l 4 viJLli i3jj 4 jKj . j^lk 4» —-■ jy 

^ « < 

IMi . LlA Ol^j dkl j£" 4iUi U JTj . l^ \y yli ob ^ fL-**Vl CJ^ lil dJJ3 cJUi 
< « — * # 

. <i3«a*^j JyAC i jju£o i jl Jlill jLS» ^y j^^j y*-! y*t l^^yS"* L**Lr i $.^iJl IJLa jK"* 

j^Lkj 4 y-Nl ^p l^JL>-l cJLai ISI 4 yJUW I yy-Nl > 5 jj ]a^*\ jly ^Jp tiJJi 0^ JuJ 

• * cte*W^ <jy*^ I L* Cij (J Ul^ y-Vl cJiklyj 4 U^-> JS"* 4 Oly-ij 
^ vl ^J f*! -Ia# ctJJi yllJUbi c)l 

0 0 £ 0 0 I 0 

jl j . O . 1 3j Jjl^ j\ liajty | tj (jvkjly 

0l £->jl y Jjl jlS^ <uV | c-iyJtJl ) <J 0£^ JUl . AiJyic* ^JLP ^iaJl C-il; Jfljlj^il li-A ,iiaj 
A ‘Av?; 4 ^^^ jl 3jl jl* 1-La . <3I-Aa Ji* kiJLilSw* 

. 5-bh>^3i 4l£ ^ ll C_ • »»>«< 4 ^\JmW Bj A. k^AiP 4 B <3 ^yLJl 

JyA^- ) Jj>-1j C-5j <J uy^L>- U^j 0^ Bj A ^ <J j| 

jl 4 OLy>-Lill |i Ip LjyUt^ y oLju J L»J L* j-C 4 JjJUP IJlAj . ^ ^ 

jl Ij^d jl 4 y-T oly ^iy y Bj A jj-U?y. ^ 4 y-ULJSit 

I^a^aj . A c «m «< ^y B jl !w jl yJ-ALi*il yaw,J Lf 4 b^jd jl l-^l (j^ 1 ? jy^^’l 

« * 

jwjy jO»ljil jy^U-l 4 A^y- JT 4 Ij^j jl 3ji)l>o» o^y^ jjT^cu ^Ly^l U-Ll* jyaj 

Aijyil A«.;. .Jl y y (^\j 4 L~-^ (j\Jauly U^Ssj jl V jy^l^-l y-i-A . ,jw5^Ui* 

4 ^^lp j^P Jlfly ^jp 4 <a-iJ-l AjJ aj jl^ lil 4 4 ^y^ jl c-^s |*£)l 

liA ^ Jl jl 4 iiDi (iy 4 4^yyaJl y yjj . ^Ia>-Vl ^L-y; Jv 

J>j* l» I-Aaj . *A>-lj cJj J c5y^ ^1 Jf Jy Ai*>Ulj y^. vpl ^JJl Ja^l_^]lj . iajl^1 

. synchronistic obrervations idhjsU ^Upj^I 



(.I>,<3 aII J ^.^Jl ^jA Ol 

^1 ( C-jlyll Jajijdl jP- jjsr^ - (J 4 4 <*£-*^^“1 J-»^J SjliyiU £iljil <y *J&* 

. 5^ja* AjyJ jj+0 


Uj^>>“ ^rjyloJL ,oj Jlji l« ^yxjj . c-jlyll ijlj^l lij> 4 a) ol v—I'^OI 

Orjil gl; o^SIaj iJbl Oi[ . jJUi JjU- ol JUill J* ol jS\ ajJLJL^kII 

. yiijy v jo £ aap p& ja J}l ifjjij* OK" <jjS\ £yll t ^*j^Jl 

4-jj*-» . L Ay£ 4*rjA £(\j Ol JUjPi dj^v? <^l Ol 40 y Ol £-*J 

. dji^ tUiaiJI ^I-Uj IjL-i dX5*l jj^oj . qwiff i ^ilSl i ^v*b ^Ul l-i* y*l 

. ( P ) olS^lj i £-Ijlj i ol^c 3 ! Ott l-u Jpj ( pop ^1 i Jju^l S-uLl- J*i y*l oy-j 
Ol PtJjl^l Or 4 *^j! gj-^ * olplilail ^Jaa> |J" ^ . till ^ oU^ll ^ ^IJjJ l^l 

UjUpj . L*JUp Jjji 4*^ii *iJLc , l Ol 4 y-1 juo 4 <^l . eJLc^l jy*JJ y tiJLc*! ^ Ol 

i * m 

JL>-I o-ULi^ Ol . L+r^ ^J-s^j aJ^IUa s^jjC AjUaP- 4-JL> Jaj|j\Jl lJUb OU jw^ Jy Jajly JLs^^j 
c.~ J 4-^Jl^** ojy» ^1 ®jy^l Ol yjj . by y-^l <J yyj Oi^l ^ ji^-Jrl 

Uuaj ol JlyS/l y^l J yy^ <yy Cj^ * A J-** ^JJ J-** 5 JJ—^ 

Ol 4 I IjLi $ Ail . AJjoiJl JU^il A^ji ^--Jj ^.^>0 J-s^Jl A5^J Jij^l 

« 

uJLc^l ^IjJ jl 01 p-l*i Ol y c-*lyil _L>LjjVl j IjjlpL-J cjj^* gOI AJl^il AiaiLilj 
4-0 L/?jI yi^y aJ^U^* Ol l-^j . yOj^i aJ^Ia* a^UaJ ^Ju*^ill IJlaj . ajjI^i^I aw^Ijj ajLaj 
^y (.Juiy 4 u»■ «^*j^ cJ <0^*^ * (^qI ^ » jlm *I lt"i^ 4 tjl^l ^Ij«^I 

I 

. ^yJ 0^*5< |J*S 

^1 lijO^- Ol jP 1 oy-lp . aJUaJI JUtf^Jl a>^ ^y LijO^- Ol l^^f ^ j***3j** 

J^Uaiil 4 J^JUpu y . tlJLc^l cJ wa ? Ajjly^l a^Lj aLw-j JL>-y Vj . ^JLc^l 

|o«Aj«»^aII Oj_j Ajjl^ ^ fc^l ^S"Jb • <J^y^l_j ^-<’;«**ll o^bil 4 ^<^ 1^1 

. I^Jlyj L^^LiuJ 



3Ud>- j IJLJ Aj.ili-1 oJlA 'jA ^Jju Oli a£w*»uS^ . aJLaJ I 

. jslj 

. frUlaill £jA U ijaii ^ pjf- *j*rj 4Jl£L*lj 4 c 01 -Uol^l Oj 

JL^lj Ojjji dJx ji aJI . aJLp jUj c)l wlvaJL i SJb^Jl lJU* ajIj cJ uLsfC * j*jriJl Ol 
^ Jb^-jj N ijaii A3**^ <Ui* JT" 01 tili V . aIT sUliill ^ £*jJb£ 

U5" cJuwaJ ^ll 4 U-^l* A>- /l jJdLv- ijJUP . tiJUi 01 ^ UJl 

• Cf^ {J* 4 A-^>wasll ^JiJaJl a>-Ia^ Lb*- IS1 4 jUJ Jtfj . l^la.* ^L*Jt itajl 

4 Cj-^aJl ^J**\ 4 Aii»l>- AJjjSj . ^ill ( ^Jip ) ^ *1/ iA>^' J* f* iLj > i J 

01 JjJLp JjAj-. 0>j^j A>-li^ U-^ Ijyu iiJLc^l jyO aJsljJJI *jut *j-> X*a\J\ ( i^j) ) 

. <LjP V* ^->o *. o'uj t oV>*\jJo\ t, o\£i 

. \-*uAi\p 5 



0| . Ojyu Jj iiyill Ol . 4 *<j C-jJL>- -XiJ . <2->IJb-Nl (J ^* jj ^ Jll O^JjiJI 

^ ^^aliu Ji c *4y& Ojji** ^vji Ift^Jai iJwaJ £-L 5^ <Jp ^I-Uj 0 ^" (^iJl t, Jyiil OjjjaJI ,iJLc 

U^jai 5^ ^ 4>-^ll ^j^aliJ — <loU4 IJL* 0| . X^Jl J\P ^ JyU <lol>- 
. oj jAa *]a^- (j aJS~ ^ UJl jJ*j jA — Jl*Liil ,j\P <*£«£» is jAa X\aa) aJi^? o|^u- 

B -X^ljJl Ol iliii c^» ^jp t B c ^>-1 <A*rji 01^ Uj liili *.UJI <jj 

C->^w< ^jl j*>vJl ^Oau* ^Jp AjiUU-l AijJl jUaltL 0l£"" 

A ON **>■ jjbLij ^ Ol B Ot-2* ^ Oj. A JU^IjJI < 4 ^* <*-£"1*11 <^A-I <, ^jnJI <j>* c£*^*1 

. c-^-Oall (J!>■ 4i£" ^1 UJl <Jl£>-Nl A Ol . uJLfi^l ^*. oi 

. ^->iJl 4-iLi^l <j jljjLvw* Olt>* t lL-i» A cJ» «-:>j Ol c U^J£* UjI 0l£" Bj A 

<-->A — U* <j li*l^ 0£" * O&PI |l Ip c O^jyiJl 01 (^1 


.tfi\ 4M\^Jd 


{. '■pf / v i 





. diiJ dli 1 ! 3 £jA <JaiJ JT ^ c cJj tlr 4 ^" L ^ (j B 

. p^wJl t A (j\j illjjTj 

* 0 

lj»li ip^-*J\jj L*Jajl B ^«x! 4 j8-a^1 cZjJ kj t .laAt A a_3«aA 4 A^Ji^Jl CM 

• js*sll 1 Jjfc J^aaU B CMj iJ> j*,oj Ji A CM JjaJ CM -Uj . la ? ./all; 

^ B oIj CM t ^ ) aA l j i«aj t lu^c il . *iJL5S ^p |t-^^*l ^ ^J_>uo V CM 

* 0* « 

f-U; <dyt4 <laJ- J t Uaul Ljjji ^P 03 B C)N ? tell . A c£-*J AjJI>- l<i v-^-Jl ^ C)yyiJl 3-ULi^ 
UK*" < .!>- <Jpj l^Ji" £ Bj A C)li 1A* <Jpj . Ig^JLP Jl aJI£L»\I ^ja J\2>-Nl £ OyjiJl 

• die 1 ! ^^ala; jp 

# •> 

£ T ..j.>w £ LiN . 3^4*11 Jy«iilj JyijiJ jJLJ N s lJU5 , l ( f. ) I ^liiil ) 4 jj^3 CM 

* # * t . » * * 

OUiMl C-J&" ^ IT t,£/r jy^ • ^>*^1 ti U^l CM V £ Bj A ijjji 

Li *1 * v JjNi cm a^iUj. pts >$ d* Jjt ^ d jUfc* ui~V SfuiaT 

. dl y* jj yt* *jO ^i>- Jj Aliyc* ^JLP < Jjuii jlS^ _^jsiLJLi 



v*y*^ -tfiy* 0j£)i jS^* ^ <1*^ JM £ ^U-i <4 4 ^1 

|i UJl Ijjt 4 ^1^ ol^lj . <*j\j oi^ jl>o ^Jl aJLax^JlI 4j^>fc«Jl Juliill ^iyl JT pjc 

0 0 \ I 

dJLbT £ <l^l>- Jj;- 4^1 IjI-^j jJUoJj . ^I^azmAI aI^Ij ^31-*.^ £ p ^aI I 

£ lu^J . i <JLa > - 1^1 £ sJuJlJ amS\j 4»«jtlal oAa , L 1^^ 11^1^* i • Ia^VjI ^jJijll 

^1 <—*1^ 4 HSl>- «-Ia ^Jila;i lj| . ^JL 0l ^ JjLj-j ^^1 £ o\j 

. ^y* -b-U-1 ^UjaJl <ja jl JL>-1^]1 oblP«> ^Ul jA>waj 

U* 



A*y*ll . L51 Jj jl U** jiT J*i (^L Ji ilte ^ 

Ol*SI ^-X*j ^11 A t .«Jl vy j^-\ j>j lib- 3| l$JL>Jj a1s£ Jjap L^ y dJ i^-JanJI 

kZ->UxP J ^sll SjJUU 4i)t vJjljlp.5 . jjaJjS Ij < yl V-. ■<'*.«* 

X « ^ 

. <A*>«^X Vy9P 1 j^t.yai , 4*iyd (SjjJ A*<«*Xa 11 «^)l 3 oUj^j 

viii^ *1^- Oi OfcT *Aij . a-*JUJI iiyJJ 3| jo 3* * C, » ,«.».»! JjJSaJI 

frLjajJl Jwj . ij^JUw* £sjUil Jlji Uj i ^dlll jtjlsSl c£X« ^Jp c)j^>-Vl 

? ^UaJl lj> ^y* 1-1* l} ^Ua* 

U^SO. B j A jj-Udj^ Jxjly J&rji c aJ*A i jJi* <4>-j U^j ‘ tT^' *•** J*' 

# 0 £ 0 jt0t 

<^Ud* t£JU <j U-Ijl> l^vd ^ vtlf^ B J A <£y^J t)» 3?** * Ajliyu V JLi 

J-^>« aii . B j A jn jLdiil Jj^y ^1 :>yiJl jyyiil iU3 A -*>Uw 01 3?*} . £**b 

. Oyyiit J \My** UwUP (JlsdAsVl ii> 

^>-12y* cydlt A -UlJ^ oij . JJi Aaj >T tjyy vili J1 ^JflJt J-dJ *lS 

4j^j jyj *)Ui aJUkli jyyiJl li> AjJj <3 aJ B c)V . y ^Us 

vile JT <3^*0 * ^ 4 Oyyill ^ . JaJb dJ>-lj AiidJJ A t£JiJ AjLil'l 

OlJUkLili ^ ii>-^lLi £jU\ji\ dJLA v^J • |1 UJI lJ> «.Ud* ^ A-^i ^ Ijyu 

. |iUJl c-br- j\ t Bj A t ^i-Ud^ll *5\S" 

4 J 

JLsdjj 3 *id< 82 ‘ W ^ll , wLJ! ^1 WJi ( 4JT i *Xsdl^ 3 ^"* lj*-} ,,> *'~ ^ o«aaLjLm* 

Ail viJJi . ti <iy»il «*1A Ldjl A#Jb Ai>J c <iye* e-,..»:>j <il . Wl U> ^[a <J»j ^jp <~~Jaj 

t, * * * I 

C-jfc*" . JJlP 3 Alyell 5y?*-i ^y« ^ i^i> jlS^ ICjj . jtS^i jof lJL>-j 

. liii ^yj A >~yJLA Uj^P 0| . aJ^P l^-^J ( Syl^" A>-Lisll <3j^ <*-ddJl 




jLe- 




dj&3*i jf djfi > 

Jlj«Jl J* u-J 

ol>l *i\ 



t VaV - > Oyi^Sf *. ^£ 1 H 

. jy^alj 0^ Vi VaJi^\ ^\ ^ ^\ oN Ajf-.^ | iVV> H ^ 


Fred Alan Wolf 



oUftf' 

a*A£. Ijbf ilUiT. \ ^OA flp ^iSL. £• J i y* (j-li Jjt d»JL>- JLij 
J <jjJlUII c-*^JI *X >-1 jlS^ . <4-^2 d l ^ijjjiji J fjp**\j* u*J^^ J 
^Ljyill . </^ip j*p LjmU- 1>L^ jlT . *3i\ Vijfci : D. Bohm ^ -^:> ^>JI 
^JoJj ^jiil t Jp A£*op jJlJ jJLoJb 4 ^ajL*j Ip IJb*- 4 <^jLi< jja cJa > - N ^ 4 i-A>lA4 

. ^rjl N 4 t^Jal ^11 ^ ctfts jfe" 

jl^ » djyLwO ^jA I^JLP 4jLtJ^ . d ApLiH 0*i> ^jP *XJmJ jl^ 

^ UjLi ^)l OUj->jil ii^P oli j*P ^jAJ *lA*y*y J| 

<X~*y Jl 1 4 1 | j%*£ ^1 <^l |i ^1 is>-j i : Ji* tjij^ J jx> Jh ^ 

djjjj ^ll-t/.jl AijlA* ^ ; I Ajj£j>}\ L A . L p ^jA lJ-> 1 4 ^. tiifll l ( { ^^j\^ s a j£> 

j^ma ^jA J Jhj jr~— 1 <-^y J \ ^VT Jj . 1 

t j~4j jS^ 4^*i)l f_y iU—Nl £> otiiL* Sjlp J j£* <jyL* ^Lil Jj . jjJ 

- liJ-S^jo J iijlaJI tbjyiil £y 

<-jlJpja ^il i ^-**1 <^«;«<JI j^itf <34^jJl -l**l^J p (ji 1 & {j> 0^ 

1 iSyk 4 B.Hilcy Jj y* J^u \^ Ip-^ 4 5Jb-N ljU j -lij . 1 nonlocality 

4j\ i ^ ^fJL'Liy Lplp ^Si iJuaA-l i-i^aJl jl 

3[ -*y*i jl ... <^jjaii( i-15^ ., _> jIjcJ y Jl *0^ Js^ U& ^ 

, 4>\£J ^Uii 4jl^sll <. 

lull lj^> jl \fj\ Ji djfiij^JiS jir . jl&)\ Up JJL l>U- (^Jl ^LiLC. jir 
jl cjuT 1 : JUl jir Jl>Jl jS3 . ^11 Sj^i jj$J jl jSis^ 

Ia- 7 JljjjJJ i-Js»jP 4 jl-*j!lj jl^il 0 jL-n 4 jl 4 Aijii-I CJtT ljU . | ? |l UJi 

lj> (Jli*lj ^juL* ^1 Ifjl ^ j| . . Mj ollli t/ jy^jl U V JL^tjjl jLl>-V 

. s^yjl iJjUl 

<uiS3l jt . dJjJ^- 4_*>^ C jUj lj t jl^a | ^*1^4 4Ju U jl I Jl* 

4 ^ j^J-l U Ul ^1 . ijijfi ^[I c5-)J A^jC C^C i> ia..^alL \jyJ^A >UI 

J^3l ( y*J? i\y£- |l t\S\ J| j *$I JjJj kiili IS|j . Ja a> ^p JjP 

jli J—ill lJUb qa AZAji |l Ujl jir li|i . jjL^iiil J*ij ^LJ-I LaLp Ji j^Cj Ljl 4 ^ 1 . J-^^i 
. X^JI JWI ^lj -^1 Jp Ul*jl 1 -!LJ jl 4--^s jL*^Jlj jl^ilj 5 jlA-I 



jl jji J53l <JI J-*aj jl U Lwjax^ i jJ I ilL* £jliU ) ^ ^ jl bb 

4 ^P a5L*-PI 4 J ‘.J OjL**Vl jl ^ 1 ^ 1«3 t.*> jlj *Jl ^ * k ««*'«■> ^A ? d j **£si 

\ jJjIaj ^ S-^" ^JUall IJi^j . ( £UaaJI ) jl^il {£ i£\J>\ I ^A-^-ii LJljl ^-tfl {j* Jb-lj 

Lte*> <J jj-^j ^i» <J 5jlJ»Vl jl <Jp t jr jJ-i i ^ii Uil 

Jf. aS^oaa a <A JaJl cJlT lil i Uj^p . ijilaM *L,Jaill jkL* J-^ai <JL»Uj *Uj6 U 

j A j« JUaaII ^l ~b-j£ 131 ; ^-^aIL . U^ oljLilj UasljJ jl Un^I i B AaJaJLl 

SjliVl jl* l-i> ^Jpj • 4 $*^ jl ^*il <^jlJ j^& jl J**y 5jLM *j! jl* i B 

. 5jLi>L Jsj1j\JI ^4-ja^ J U ai j Mlj 4 JLaa>MI .ja,:T 

- /ai U 4 ^-b {£j • 4 ^*^! oljLi^l £*-wa> 4 ljs*o N ULT 4 Lb-lj ^5** ^1 lull jl£~ bli 
a-U ^P JjiJ jl ^ £vU^ Jp -L»UJI Ju (£jj J-yp|y ja pXll 

<L^Ui« J*Ia> l^il J yit jl U ^JJI 4^jdl t^j I SJb-lj ijaii l$J5^ l^l . a!v» lil* l^j JUUJl 
4 ^UJI Ulb ^ Bj A 4 Lj-UpI^ jli I-1 a • V*s* oljLil Jk jl ( j^jJlj ) jl^il 
S-uLiw* jl ) U>« jl ^ j \ 1. ^ a > ^>pj ( <j-^aJI ^ IUjI <^l 4 <j^Ip SjLiL jl ) j%^*Au 

. ( tSy* -b- ^Jp A <a*a>- B 4 3j4> " 4 ^ Ujji yjj A 

,j\lU^> \jj>J jl Ijbf- ^UaaII ijA ^juiJaJt ij&t ^iJ jl 4 ^-Aval I ^ j^^j Ji 

iijLL* | l ^-lall UliA JUJ Ij^Pi j— j^I £-*^1! IJUk . Jb-lj jl <j jjPj 

jl 3^ilj ^^-^1 ij^LAijlaj j jl ^s.z ic^Jl jl jil £-iJ . i c-vt^il 

U^» jl . tlvaall j IJUb ^ fjLj&A frljl LJI jMl . -kUij J^jJa>- ^3 (^Jbyf 

L*^* ( J-sP/ jl ) U^* jlj l*^Jl jLjlj jfd-^b j*^l L )^*«* ,>> * 

^ki ^-W^ll u-jiy U 4 (ji-U^ljJl jw Jj-a^ 1I Ju ^ 4 ^Lk Ja^ly -b^jj La . Ijb-lj 
<4*rji 4 fr-A-ll ^ 4 Jj^l Sjl^I^II Ji t ^iUi . 1 ^, -Lj ijjLSlI ^j£ L*-UpL*Lc LjLjS>-1 

. LpUl <^^kJl 4 j>jJI 4 £j3 }yu JJ5 JUjj 4 L$>l*l ^Ja-JI 
* * f » * m * 

l«JLP il ^ j^Jl cjapl lf-*l j^/l . -kliJj J^ja>4. li IjJU^ lff*j Jju \c* <SJ* kjJ 

# # 0 

j^p Itfj 4 ^y Ujup J j^lj 4 Jl jJl 4^y Ujup ^ y^llj 4 l^*kl 4 £jWl <SJ 

0 . 

I <JUI ^>«JI ^p 4^^[y> jL^»jNl L_~yy JjJUp j^>j -b . djjf-j 

iststKittsts sjj 

\ 

: CJl£i i-kLxP^/l I 4 -a^* ) 4 Sjj 4-Jj -b ^Ul J-^ljJl jl ^ 

t J 11 s J J J U- t -> ^ t J J t 

. 4jLiJ jl Ja^ly 4^1 -b-jj jl^ bl |*JLa> jl iJUb ULa 5jjLL* 4^J-U 

nt 





j* 4ftj&t 1*-^p t u*i )\ jL^-l Jp ikL- <^l ^Jlli V iJU-l aJu ^ L;! U 

OliUaiJl ^Jp ^JaJU jUj -£ . ^-Vl ^L<s»ji S^/ ^3 ^JL^IjJl (j^ ^ ^ t ^UVl (J 

. (jy*- 4 c-^-Jy jl>-jj .illi*} La 4j^UaiL» 

li^ U»w»U 4 oS"" uy ONl \j*j^ 

** _, * * « 

IjLa ^ IJajly ^JLiw-1 .A* JD Ol . j ,\j . I Aijti^ 4-w ^Ll La Li| . 

OyljjjJl ^aL^I jl u^i 4 -lajl^ll ^ L^y^Ai Jp u>-*~-^ OiJ J_~aJ1 

Lsiajl La . IjLa^ Jj LJLL* <1)^ 0^1 0*^ e_-A . OUi#l^» 

• Ojj tAjj^ (^*xJl ;U jL»^^ ^ ^ o »L^ >lj jl ^ . ^;«L ^? l^ll L^lji** ^ * 1 ^ aJL*«j 

<J\j <JjlJaJ j$*l *Lai 4 ^jwi^U ajJj 1jL*~ Oi U ^ y l^l ^^aJl 131 . L?Ujij iLjja^ jl L*^* 

s-a^r^ <^L> jy^ oi y±* v* . ia^l^i ^jj 
4 i/\ . lil liU*- Wy" ^ 1 * J&£u'if , ££u M iS , ££Lr t iS t 


\ *\o 



^ - 



i *)lj . J-^l^Ji pjtj} IJL^Jb jjJaj y JL <o\j JS*' oJ>Li» ^jjl jl 

Ajj\aa 1*-Uiu 4 £*j , 4 -^^-U ij> £jJt ^ ^ ^JU^l c/ 4 4 

t^iJi jljjj )£"" ^ ^ oLLlJasll zJs- 

* * * 

ljb*-lj liy f* JL^jj JL>-ljjl iJijk Olj JL>-lj JiP U> <!)£"" jj |£"" ^JU^ijJl 01 ^ji , 4^ 

. Ji* 

ni 


a^bw* b Jl x*j \l jij \ ^ L*^=x>-j i Jl . oL*^*j iS'&Af’ .liliA v£ib 

. j>-Nl oIxaIjl* j> b»y* ^ 

<0T jUll IJu ut 

j £«Ji /+$*> Jl ^Jai**o Uijb j*y Jl *bX\l Uii W t aL»oJI I aXA Jl 

cj^ai\ . X*-lj Jl J ^jcUaa^ j^Pj jl:lOL*jJlj Jl^Ll J i jc)ai5) JS*" Jl . * 1 / 
jy-J oljLili (jcUj^jv* Obla-iJi j ^3 L*JU*i . JbjJl Jj Jl^ll J JlsA4>Vl aJjUJ IjjIp lx>- 

IXj tX'I^LX'b/l Jli fjn^ll APy* tXjljLXNi ^Ly bXiP bl . J\lLsAA»* jl i l m ll J^^j f j -.^ll UajIj 

i 0 > < I 

tyXaJI Jayl ^ b* jLX*)ta jbjJlj Jl>il jli J yu xijJsl; Jl xJLb . IaU** JIxXaj 

Aj yw wj J I ^y b Xxl ^jA 6j**\*a JIj ^AXJl ^y'X^l U^J^*** A>»xJl ®XA J^ • ^ Oy^il ^ 

<^X)I X*\J\ JI ij\ . J^U*Nl Ajyj Jp ol‘ <J Ob t^soli APy*- Jl ^Slj jP A^li ^Aj t 4-s^litl 

a5^»-J As5"^>- f\yj Jl£* l-»4< l|^A> A*«a 3I IA d3jy* JI tjJujL* 'JA ft^JaJl ip J** 

0 

. ^yaoJ 4 r .^Jlj Uojlj Q^jjAj ty«A II jJL mo» 
« # 

l|4aj IxT gjJl c oUL-il y-ilib Jli cjjJaJl J£" J lib- Ail) <yJaJl APy* CXtS"" bli 

LjU aaIxJI U IJb t ^x«j3l J-^bil Jl c JL^J jUjjlj Jl^il Jl ^I c oU Xjw |I c oIj 
J li Ua»I IJjbj t J^l jl j >-i X^slj ^XJ ^j-^ll ^Ull; Jylj Jl t C*J 

. iJl^l oliUil jl JI^NI 

^tLJlj . aS^^JlI JI*Xxa]I^ c^bj^A jl l ob i^Jbiil oXa ■ >-^f^ 

J ^y « ul l (jJ^icoil ^JLa <^X>- Jl . Cj-yJaiJlj oUil ^ <^l <Py** X^ljy JlXjlj^ JIJLa ^yxLiJlj 

^P Ij-jLoP i^jMjSS jl 4jyjXl jt&JU c <ylX^ <j Jt£~ ^3 C J^J^aII . fj-/*H <P^**j JluAiXj 

Jl . ^XiJl c Jcjai <^l J\j t l*ir OliUll Ail If" t jJlA^ <j* £j*jh 

. X^iLl ( jNl | J oX>-lj aUaj Jj^il) Jl^Jaj JcUaJI 
» ^ f 

aJI . JbjJlj Jl>il ^ U\Jc I y 1 <J*S^ t^JaJl ^r - *^*4 
J i»UJl . aJW- J j\ Jo>\a c C-ij <^l J I ^ I Jl 

-J <-i |I UJl Jl # Aj^pIxJI 5i^Kjiil aJJ. ^c>* j*^ll (XJLjl^J* . aJ Llj Ji^sj Jl ^1 Uil 
jjliu , <Ux llj x^\JS a***JIj 0_^j If" aJ^ . aL^XlLI iUJl ^ APj^f ^y? 

. dl^ b ^A X^\J\ 0| • I $y*0jA X*^l^jl f £*.*,•&j | X*\J\ |i InJLi | | 

uAyl^w* If^y ^ aJLaJJ lx>- \^A c j . cJ . t ayXJ J^fb X*J t yu^X ^1 xi] 

. a Xx JaII i.^jl^r-1 aXA J Ijl^al fXS ol X«J bj . ^.^)1 



SjaoJI oJli j! <yii l)K^ iil & \ jji jJLi juZjjSt l)1 JIaj 

. * « _ * 

( lux) i i ^Ajli jjj ajI^U . I IAa ^UJul ^-UL** ^jjU ^ 

<Jj . t 4j^JaJi oJlA ^JLiJ <J jv-5"* ^ 0&"* iiJJL*pl jV t <j viJL-l^iol \JL>- ^JD 4 

! *^5L—w* -Xaj <—*£* p-£J< ciXJL^w* (jyj ( SLJ-I |fJp ) (jjj aJjI^- 

3jj-^ <j ^ii» 4 « ^\*i\ ^ ^j\j I jlyp 4 JuL^iaJi A-J^-io <J ^ I 

<-*£* 4 aJ^U^ \ ^U- 4 <JjNl AjyJU . AJ»^JLil fi.ljNL} l-L>- y’w» 

: J* U 


^jlC ( jSsj! | l^xSsJ t .5j>-IJu ^ 4*]aS Jlyf C .. — J ^ A*^aX-iJl »iJL>L»“ 0| 

# < # 

^a t pJLj !£"" c IJLfcj , 5-X^-lj li lx Ip y\.. ^ 3 a J ^|XJl ^-Ia ot^i^ujo.u 

TAT ^ Ijb^ 4]a...*■.; uJJj £«• ^A ^1 A-*-A-aJJ 4-jj-s<aJ' 3jL*Ji dJli (J OjyAtjJl aLp U 

1)1 . v yJI JyJI ^ of i : Ji. our j Ujt ji . oj! y> lJu» 01 4 TV AM ASI 

. I *ir jJUll li* Of . Jyj 



. fiNjSl — . Oj\ A>\ . iy^>£L r y2J A^s\ ji\ * o\i ^V-*^ i jiVi\ t| 


> n a 


» — « # 

Ai'V 4 If^lX ACU aJLaP Xll Uj Ajyj l)I j*Pj 4 Ia>- Ay*Jl £jA jii^Jy4 ObiS** djS 

IJ^. ^Ull ^1 OjyU^ dj t *j+£i\ ?^w>I cr 4 ^ A-XX ^)1 JiL-^yJl Xu £^Xji 

j^Alll <14 jUa^* 1X4 4 ( AlS" |lU)l IJU gjil ) aJjjL* 4 aJjaII AJ> (j (^jl Ot lilj . jUduil 

jp jr oi. <#j^b oiijU* %is4j <^ii yij x-Ni jjuji u ^i. ^*y*£ji 

. A-4y*^Jl OljAii!l £4 p->«—J4 

. quantum solipsism Vj».£)l JiUSf' yu^yi »*a£I <^A)I aJL£JI cJuy ^**1 ^ 

^j4 Uj 4 Aiyaj-j jj4 XTUlj <ay«4 c bV^JJl X>-yjl *^iJl ^ ( liVl ) OlJL)l Ol* Jji5 aXaP AiliVlj 

_|1 UJI i jJil 4 <ir |1 UJI £^xj tiiil . iiJL <^1 jca f .^0 Jf <~aj+£S\ AiliNl . Ul^*4 xft *^4 

(^JlH *LJI iL-xp ^ ^JaJ aJU^II . xUip : y* t-ilyA -1 ? xUi yXi cju$^. < cJ^I 

. xLUp ^li: yk 

dl?( : Ja^ll SLjJLJ » 

LM>- . a)^ iljX 01 JU U oli (IUJI Jl a> ^ Aiutdl AhJi\ d\ 

0 l $yr yJl Vj LpyXy* xls>j j^P iy*s-y* jl Ull 0 l yJ 31 . <L)y& 0 l 

jl 4 ^jX y*\>- j&j ,j& |1 UJI 01 y* yX* f 031 |l Uft Ui 4 il ^ 

. liJbJ AX/y Ay* JT Xley iy*j-j cii (►* ^ •yAy*- ^ Ail . AX/»J jI AiX^LiA 4 tiJUjX 

4 { J*>£ jl 4 4 Oy^J ol Ayili 4 aJ^pXJI |i U )1 ^-4 0 ^ 

. jl Ujl>-I l*ly jl ^1 Li** 

4 

. aJLIa j^Hoj 4 XL# aX*UJI 4 0U ( IfiiijP ^Jp ) Ajj-^aJl aJ> ULai bl 

JU-I lu^A j i la l* i j+3 . A^w-L-Nl ^Ull ^yaiy { j****> i AtuVl { yu^ ot JJ 4 UyPi 

. L- 4 L 4 I jjjiJLyt aJLaA-I jj\Py i)Up 0 l yJL^ ajXUsJI aJLa>JJ 

oljol-l All . ( iHl* jU^-l I Ajtf - ! c3y4* AAjA^-l £jA 

i^jSyj AjLJl 4 5y>-SJl ^y* Jauw AAjyJl - L>-jl>- ci*A> l^l Jp 4 CJlj lit 4 yXi ^)l dilX-Vlj 
jt 4 Of gjAJ bU 4 eXj Ji tl4ily>* a! » JL*4 jt UiU“ ot ^Jp U 4 Liuil bli . y^Vl XP 

jyAA» Ail 4 iJb J t 'c-AiCsaJI | ylfluy X^ Ail ^ipl ^il . f j^jli*l ) (J Uij X aLJLJI 

A-^jli-l ) AA^iJ-l 4 ^ ^ t—Aiybl lXh 4-^jX 4 ^J XaJ jl y^jC 4 cJK^ b 4 A-4jlAI ON . 

Ail# Aijii.1 ^ l*xpj . a- 4Lij ^-jli-l • |Jaa 4 . i *JLp 

• « dU ^jULI I ^ 

# # « 
jyi>Jl tM . Uyip |1 Ip ^ . IXir lilS*" L|iyij AU>- 4 0U ^yi 4 AJU iiu> Lja^l X>-y| ^SsJ 



1*Xa ^ l^ . I JLa I qC' 4jJL£J 1 Ljj\>- £* ( jkj V |1 LJl UlA (j violyA-l ^jA 

• d jyj jl I .15 La jlsM ) 4--SJ jy*»j f!>U-lj jl&l ^y* cjJb y*j 4 I La ) ^-b 

^ibJl ^ii . | La ^>-ljJI ) 3 C-*-Ja>l Ji Lj^SJ | ilLA ^>ybLl ) ^y* jyj iljpNlj j[ 

*l>y t» Ulpy . j>-\ b^* ly^jy* ^ b)i 4 —jc*aJI bl£> j>%~JS I | La ^J>-Ij 01 l 

^^■jliLl i j>l.5y>j ( jy*jj jI^aI ^ja ) i La ^>-1jJI 9 4ioly>- jv j5* L* ^Lb jl ij5* L* 

3 cJ u . yaH yaiy JL^yJ Laj;1 Laj . ( jl l^JtJ jl L^5j jsi jl S- jl IaI y ^jil dJLij ) | JLa 

oUa 3j . ^^>-1 l^lSy V) *J £JU ^Jl tloly^-b fj~£- -& ^b yAy ^£jC (^JJl . IJlA yJ 

JiJl iii>* jp ^L^iJI pJLJl Ljlpj . I La ^>-ljJt 1 ^1 Ip ja Ui> ^U1 jySy 4 JU-I 

. 1 La 3>*blJ) I JLflib 

<iJbLlj 1 La <Li>-lJl!l 1 iijiJ-l ^y* i jau\^>- Uy 4 iilU 4 a«a>» kllJl^w* 3 -^-ji j^b 
. Silil aaJLvj *JLa>- (j\j jJ —msaj j** 9 ? dJL a jl gjily • * ^La i^-jliM 9 

hj*ry* 4~~Jl j| . olijli> oliy <i y*w* aaJL>~ l^li be* Ly* { jpu\^x^- ^P y^ujj 

gjJl ^LiNl jl ^a ®JL>-jj! . Jjniiij u..****)! (jy|y t y-1 1 ^ 1 IajJQ^ 

( 5ilp l^P ^Jl iiibJl {/* ) biL*c^l C.^J ^fulyjl oJa ^-JaJ 

(3^ SjilS lj-*l h <c*J^]l is** 3^ O^li^bi* oli «Jaj 1 

4f Sr ^ «J)Ll cJuvAy ^3 ^L^Vi oJLa Ljlpj . JL>-lj Cij 4 <^*Vl jJIp ^Jb U^» 

^|JL^U-Nl ^3 b«i . I ijilil £^1 ) i t^ib 3l u.. .«*»)! iJLij . £l^Vb 

c&j*! jbcJ £jly IaLlt'I Jij . olS^c 1 ! <Jp LaIIaI L ^1«iu4^JI ^ly 9 

c iJb^ <Jy« yi Jhj jjc. 7j 4 ycJ j| . jLjJij Ol^ll l> jLjJiJI ULaj . l^.l*» i u ^LiiJ 

0 

; C-JjUp 4^Jt«j l|-| , «Xs^Jb bLjLl> ^1 L*i L Agyy>i^ 

* * ^ * >•' * 
dUb bibstf»jl t)V — bli ^ *—■ 4 -*^y Oi 4 L 4 JL **y 4 L*]ai**»^ j3 

0 0 4 « . 

JT ^joyip 3| L*J^" lbyip *}L* (^y Ji il . AjuIj 4^>iP Ja L* L^y — v^jIaaJI 

ya#y £* Laaj ^vaJ jl lf*l 1^ • Aj\iy^ajj ^by 3 C-jyiJl ( yP J-^Nl 

4 bL>-l 4 b^l^Jaib d~>w^ ‘ li^>- ^ iJji Ol ( vJa: >~ i ^Lil ilAi y t Olj 

! tb t y V 

OlSSl ^ ci/ : Ms .^> V ji JT 

y 4 C^y V Ibl yi; . iiJLJl 4_ayJ-l 3 b. I c5y 9 jl £jkuw ui-T J -->0 byPi 
i I 4 y *fCil 9 b*lx <yJij Ujb jl , Silp oly b* Iblji jJJb LIaA jj LiV 3^^^ 3^^^ 1 JL/y N 

V iijj lyj 4 5^111 4ijj 3 < 9 Lbb^ 3^ c-aC 3-S^u « ^*^11 9 ijjy 

\v. 



Jl ^jA iilliil 4 jLaJ-I <j t — wfsill | AjJj ) . L *yS jaajj ^-J Jai-I 0 yip Ca\ c ~*j>? _ l^J 

( <-r^\/ ) flc^l V$j ^ 1 ^ 4jLaJJ | AjjJI I Jj& 4 L* J»LoJ Ijy^aj aLU 

. ( ilL* <^-jliL-l i aLLA-I <j >w- «fC ll ajJj J (jo^UJl ^jui^JaJ! 

superposition flcJafti jl c*f Iy )1 U*a ® 1 a *i$JI kJu)e> JyyL>^iil <^—4 
IJia ifjjtj* fJi*—I -Uj . oU^ll J*Jjj Ljlp LAI iJuk li^L* LS" oij . principle 

^a yujjyi ^7 l^ii Jl |jf i i aLS ^yuv ULaJ $ <**iJ L-y* jy SjS ^ ? Ljlp Ud^l I.LI 

dj^ili Ujyi . (£y-\ A*-y* £-* L-y ^1*^1 4^1 — ^>-^ll i^SSjSS y^l JL* 

C* Jl ^A <w-5^lj\3l ILk djvL .1 <LaJl jl , ^w«^* / A>~y AjyjUU jy ** Lyy L«UP 

Ji jl 4 jNl j>~\ (^1 jl <jc5l j\ 1 yup ^ Cr^- £* **>-!yJI 

jyj^Si ( lL <JJ L*^ Jlyy U*j) JlojJI jLLl j>>w»yJl . j&z 4 L** 

. * * « # i , 

ijij&aa jA —ap ^Jp l—lj c-^JLail Jl LLaS <J £-/» . u-ip ^Jp -L^Ij U®JL>- 1 ^ ^jjiAy* 

JU 4 Jx^JI y r~^' J If ‘ y-1 <^y £j>j £* 4^y (Jk^y) £jj p-*^d • y^Nl 

JLj^yJl JlT b[l»l . igj^Aj L^JUlJJ Jl Jj£j 4 1 Jup U> y d L sA > - J^jj ^L» U-^« *>^ 
Wjj <L*^-I Jj^jj ^>*^1 y&* Jli 4 ^J^JtJI ^ja a i l ^ If JL —J l 

. tu Lji^l JiJ Jl Lfc^Jx* ( ) 

^ 1*1 . asJ\ L-i jL]am ^Ai c JliTljx JU^>o jl 4 L* Jl^x^l ^Jai» ^-uJl 

4 tjy*.** ^ I ^ <J t dWl Jl Oj>ipl lili . jjy^ j>w?I 1>X l j l aw . 1 L* j\ f JaJU* (j^^l ^*^a)I 

y-uVl ^^^^1 ^\c^^l c^y Jl JJJ *iJ«-tiP <*-5^L* 3j~*/^l "-aJI <J ^a—JI ^ll^l Jlj 5 

vliJi . <jL*^l d^^ aJI (J JvaJI jyu V jkaa jjX^I ^j^^l <j c^y t a^L- 5JJa-j Ny*jL* 

jtJL jJIj Jl^ll <1TL Jp jJUUp ^ isyry ol^l Jl Lj . olS^lT ci^tf jl^iSfl jl 
Liy^yt^l JV . ^IjJL^^I^o^l Jl . 

UUILJUI j\6h\ LI . dj£i Jl ^U.l r <1 Ul ^ LJI JP LU.Nl jl^iNlj 4 (l UL 
\a z ^ 9y £jj 1^:1 . Jyuillj c--—Jl Jwlji ^JaJ Ol^oc^lj . Li— liL LJU ^^S^Lil aUNL < J^oci 

^ t j 0 

. uiL^jNl aJla LjaL juzjy iLL* C-Py>-l Jij . L p\jj 

l^-’l ^Jj 4 ——>*i ^i»*>Llj L* ^I^JajNl ^Jp oj^li j^p l^-'l ; Lti <y>w Ls^U oL^LJ j 

. a>-Ij cij ^ j\ Jyl^* ^ ji&J c-apL* 2 > Jl Lajl 

4^Li*» : Jb-lj cij J OUt^C* 

^p olSsx^l 5jJi 5^i Iaja*£j 5H ^ji-iil Jl L-jjj Ljp ^>wJJ LU!l aLaJI Jl 

j$*i Jr^ JO * d&A ja j £i J UL Jl ^jpj iJtf-Laill ^1 jJLLJl 




? liUj . 1$1 pU; ply*- ^ viLLij; 1^1 ? olS^i 3 ! ,J^£i . «J-^fl jA» i^w^S" 

Jam t '.p l.^«i . 1 »t .7 C 

* {_r , ■" ♦ l * u L L1 u / 

^Ja*J <Jli« A>b 5 "" ^1 jl j£j j . w»> . t jiuSjjZ ^J*\ Jui 

AiX* Cj£" 4 (£ y*-^! AjViJL* 4 aIUII ®JLaj . olfsi^l t^ipUiai)lj ^iJbLioll 4 _JL^y 

0 •> 

el^JL^ lit* . jLiLfc?- j\ c -s>- _ U-* ( Jploi (j%>- U jfcT JL** . ^UU Hjjli- 

jl <^l 4 representatives of Objects ^1 U^i 3 ' jJDaj j£" ? 

* # 

L »^»l ? jboiL L*jlp iL>*a^ ISL* , joLmJI \ a*j«j lx ^5"*" 

. ^ ^-Jy^Jl iU^ll £-* OljN_}Jl ^lijf 4 ^i^fl tJ 4 £jLa* If" jl^lia 

: JjJSj yujuj^i iX^aJl IJl^j 

Jf- ^>-U cjy J p ^ 7 j 4 U t= J bf J ij* <J* L^uJU- (->yu 4 jliijJii* U.LP 

AjJLP 4 JiU-* jy\j jy if* A*u ^y^bll ^ l^tA>-l JUoijSll jtayu UJLpj 4 l^jyu Ly-j <£ji 
. ^y^lii-l ( J^J .la az£ <jl (^1 4 jJ-J ^y UJ cJS^ ^Jl <-JL*>jNL U ^ u jl z*~j ^1 

4 <i (Sy~y\i jJj 4 j*^il *ilJL£jLj>4a^jll a*—J l lyl Jjil jl A^jl Vj 

^JpUsSL 1 >»--^I Ai [ jl. 4 j J L i cJt ii tj» jjwj <i-f Ji y^ jyt ^ 

Ji Csy\ U JT j*_UJ Uii ^£j A |«Jb Ol t^LLidt dJUj . J-^- if iJl 

. t» J* A Jju 

jl U JT |JUi Ljl j*-Py aJ^I " <a ^ £ . ^ J \)h t«-UP liUi 

Jl U U jr ^ JUjj li-J- UjL*jJU> ,^JuJaj jl waJj ? OjJidl a^Im 

? A 3 yt 4 

JjJLup J 4 Jai 

^Ja^w Jl U U JT Jjj 4 j SjLtJ LJUjJUa oibjj jl ^)l 5 Xj>^il <AJJa}\ jl 
. 1 ,Up AP-^iaJ <jj}\ JI^*Jl jJLoVo^kdl jl . UUil j'bl . A-^kdl ^Jly jl ^ Aiiy^ 

\jly>- Uji ^U«j ^*^1 JU*iJl jl . \j&r £-*^f AJ^J J^y* A^y^Jl A^Jidl A-JL»j 

jl 4 j^-jjJj aJJu 4^JJl J^y Lw ^wflj jl Aili ^ ^xJ 4 aJp J^Nl JI^*Jl ^P 

. y»Vl I JL* j jli 4^1 ,j\)l^*JI 4^--?jd (j-Jj . i^bJI JI_J—Jl ^^p bl^-Uji 

A^jjJaM ^Jp (^lijyiJl U^>-jiai jJl^*Jl jl^-iy 4-JUaJl J^j^Jail ^! 

( (**^*7^*1 ) • (Ji l^rrf ^1y^l l**U AoP J^lyiil ( * ) 


> vr 


0 4 f 

<Jpj . Nyl Ol OJbbiy £• 5^1 p <jia i^Jaxll ^liJUl 0| . ^liJjNlj Alyl 

4 j^jLjIj (^JJI jloiil bl . Vjl ^w^il Ol iuiJbbiy £• S^Ip ^Osyil <jiy *,iAb jl^P 
. Ol*j <J <Jai oL>- Oy£x** ^IxJI JliU . ^iyJI 3 jIp { y&i V c <j\)U-l 

* * 

j+& IA Ol SjJJ! oJl* yP Jtiy . OuL« Sjb ^y* 50>-lj 3ji ^yi IaJUa UjJL Xyg jy^ 

£j\jji\ dJUfc ja I jS bJP y S-ilLl dJU ja A*iai C*JbM jJ ^Jjl ^iu li>j . SJLaOj ApL* t^jLw 
I C^tJ > JLib y Vl cJuaJI bl . <JLp OtS* b jjp ^yjJl ^y* ApL- JOy JJa-— ^OaII UUfc <-A.^a) Oli 

I ^ # 

yA apL- Aaj c Oy^x** 30>-ly)l SjJJl Ol gj*i IJjfcj . Ja*#M Ja-*yJl (J \ c ****?r- Ifi* ^ OjJL^li Ally 

# ^ * 

. (jvijL^si* yJ\£>-|j 4liby t Ic* - ^ ^0Ol bly UU- ^Jp a*JL- bl c ^yjJl 

Sjb ^jIaXI *j * aJLp ^JUdy 3:>yil SjJtll yP yU^)! Ol OjJUj jy&> 

jUJl I0> 01 . <jjJ:>/ail jlp aj> jiim l^yu^ Ia>- j*J>3 jl jjJU p l^Li< y* aJL yS" 

i J Ua->j Oi US" UJI j^voJ O^llj . SjJJl yP ^y-*A-l jjJUo ilaJ- JjJLuaJl ^ xy-y <y J€j\ 

. ( 4-Ji ji 4 jJUpI ) U> IaUaO^J bli ^jJj N aJo# <jj 

f O aJsj ^1 U> <iai ? jjjJLUall ^ JL>»JU- I3L* 4 SJL>-lj apL- JjJju li J)al)\ I ill 

aJp 4 —*^ C-Ji C-xS" lil — COl : Jjjy (iiJl^-4 0[ ? AjaiJl Jr**. 

. iUp a U:^ ^ Ajai)t y J47.^4 ySfl • Ajajill J UlJb Otj jjJLUoJl ^ia> 0i 

a>*^w jl . oU^l a>«mJj 4y^ii 4x* * J ! aJ^jOI ifjbc oUi^jf jb>wo 4^jJLwaii ^ U*%J 
Vyi ^jU^si 3 pL- z\«aa'»\ jjij . oU^O 4x*J ^yiUxjtj JJLr^. O^iI 

. (JjJc**ai\ ^ jc>wJl 

4—«iO L* ( (^vLap b ) *■ ** -^ , a f&C a ♦ ^ 1 * ^ o aJs# UM^UjnxS"! o| 

* * - 

a) 1>- U ; ./all{ lf-‘l . Aw* ly Nij c> aUaII AjJjj JLh-^ *^->-1 . ^x* 

A-i U*Jj»I : ( C.wjax^l UjLS" «^JLi3 ) Oy*}^ 1^:1 . A**a>«-SJl ^Uoiil ^ 

< 31 aJU»U iiil (J>o N cJjJl tiJJi ^ lilil. ^y ax*a aJ*£)I a-# y*\lj 4 JLn^ colj a->- <UiJi 
OJ * (JIa^ SjJJlj iixiii jjv JpUj 4 ,,-^w Uu c!>A>> JLa) . tj> ^ UJl 

CJij |1 Ip i£ y* J&ry iJx>yUr cJl ^ L*i . (JULijNl jJU^- Jj 4 3ji aJoj 4 JpUxil 

! A-i 

|1 Ipj «*Jilp 4 ^jJkUJt t jv oJl> Jl—sojNl 3 U-L ^ V jjJ^I ^jlaJ l«JLP 4 ^Ji^ lib /^SsJj 
01 jy aJxOI j>^aa d>y*- JLiil y o>*i 4 l*>«-^l C-xS" 4 <iJLil^-A jl^y 4 <jj^wa)l 

Ail AjiLv^ib yJbtl ! viJ^jJ Alyil di> AjjUS" jo N 4 cSj-^X-^Jl ^CJb 

<AiJb AjI N il . U r *»> ^3lj 4-iLlU^*U 4 5JUJlJs-I tUjyiJI ^IJL>^u-U 4 Lxxi Ol jj^O^I 
4Up b yA l*Xft 0| » Obul J y y b til ^.iJUi AI^aa 0| aJaa)! aJI^ yXxLl Ays^Uj 




} ’&* jy. v£vA\ o\jAA\ 



V^\ & ^ k& ~4-ft £k vS*-*\» 

. I Jn\a* * £ \^Oi\ X^\)\) /kX-\ 



. icjt '^a* Jory_ ', slXS\ £ Aii • Aai -X>-y '. ^\2\ ^ Ai\ 


Ail Vl £;Jai-o U JS** ^jfi- jj*u J>\ 'J*~0y Si <1)1 ^Li . I i-iL>! A^iaC |«ii 9 aL*£ joSjjt* 

* 


j| ? 1*^11 eJLil^~* .J*a> <1)1 <—-^s iiU I j> Uili! f\s*t Jljl** (^^1 Jl_^*-Jl 

^ U Oj . A^AiJ UlP jjijj*. kU c ( j^- C U)1 . jJub AjAj AjJqj 1^1 . V I jLj£ 

? U» jJLSi ^j£- 1 OLiJl IJlA 

* * # 

<Ji>~ t liiii C y»Vl (J -iij . 4-i l*SL* <^«xil jjJlSl Uj 

* X * 

^iliSl .iillA LCjJ • A**y+&S\ ^L***^Vl 

<1)1 . ACJUiSl j . . I ^*i> oAa JT <1)1 . aaLi^I «.*dsSl ap^4j£ 
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IY1 



Vjb <j* ijyb\ Jeyu X>ry 4 4 ^ J 

^ I 

• J^P ^ 0 | t li>* . < ! O^il jt I j^\ laJL«wJ | I 

\> li«i» 0! o^i LIT UmJI . a-JIjl* oL>- 4J LJl*l ^w>i^j 0L*^U 4 jc<XoJl o-Li-l ^JlIJj 

• ^jp 4 p^j^* * p^j^ c/^ US** L**J 1 ¥ L* 

^J-*ljP 4 4*i>- cJ^j^xZa ^yP d->w l) 1 (J c)i| 4 j|^P N 

Ja ¥ ^i>- ^Uaj Jbr-jj Ja . j^»Nl ofolp Lb t 4-P^pjit ti-XH Ji Lb ^ < s *y£S\ pL>*Jb 

lilj ¥ 4 -*ai\j <lJ*> dJUl^* OL iyii ( j>- ^Jp 4 OjjjJ { Js+~ij*y 4 dU^JL^j 0 ^ 

-i>-l 0 \y£’ tkiiijj ^ ¥ 1 <<U 4 > » ) t^jJI p^iJI Uj 4 l]a>- ^p 

¥ f.^ Sj£ 4 «:>j^ — \ a \j 4 iijiJ-l : ^LLj Uiijj 

JL>“I ^JUj <1 4 jl . ^j-b -X>*l ^ ^*\0 flp ^i^>- cjK*" 4 -i^A-l Ol jJU) 

1 a ,*a >- 1 i>^b d»xp A-JU#LiLl J^L^j ^p v. «<^j *Jj^ # 

c£j~* jfcuw ^1 4 ipj^i Ifji U £• . If^J 4 Jju 1 fj! Xj^Ji 3 U^Jt»l 

pi>inr 4 iiiJuT i^bUi f >ji Jp ^1 vii-ii^* Siu^ji jtft JuuT iyir ^jji ^ 

. J.Bell 0 ^- pW Ol 4 

. « < # 

. 4 i <jo^ £s 4 ^j *yfe+ $j* 4 $ js« ^ ^ 

• ^jjuj HJlAa J^>- 1 y«p - 5 ^P iJji 4^ ytJ Ojj 

JS" Oi ^Jp 41*5^1^ J-; c/^ *X^ • J • f V^ 4>^ vJi^^ *Xaj kiiiij 

4 ^>-1 4 4^1 . ^J—i-jaib IfJLp 4_^P iJjU- 

. IUp olUL- Nj ( * } U tj ^ 

• 4 j yJ«Jl l*!bg J^ i UlS^ IA Ji Lip Aw >- || Jfl) ^ ^jaJL** 

\c —•*? Oi Jjb . ^-^Jl iJLjl^-P l yd-^g iljii ^ Jjl jyi ijl—Uj 

. J>-lj C-ij 4^ jtfl jl ^jjjLw* iiJUL*j 0! ^Uai^i ^Jj 


^tf-l flfcll ^ d^JI 

4 Aj\jj j* OwUi^i.1 4->-^Jkl 4 ^>"J S^JJ OJUkli UJUP 

j*£*\ c-iST Ls^l Llj . <L>wi > l OK"' lili . cyljla-pl ^Lpl 4 o j-V^T 

( Jl -Xiii 6? C^L ol ^j; Aliy UJ ijji) ( * ) 

> VV 



^^P ^Jp ^ l*Jl I«Xa <J Uyi <^L>- ^ £~^l JIj ^-L>-l . jj^Nl ^Ua*J JL*> 

. <]aiJI ^A>-l ^Jap JIS"" . ^ l*Jl (.\}a>~\ ^l>%^\ Jl J ^ . jlls»y--JJ 

4)1 AjC^p <_juS** j&\ Jl ijl 4 ^ ys}\ ^ UJl iJlA <j fUaJl ( jP . tiJJi J*il Jljl 

4 ^jl ) e-j^pl Jl Jbjl 4 Ij 4 e-j^pi Jl JUji | . ^Li)l jL-j'Vl ZjJo- c £-^l ^ J^!“ 

lj^**^*^’ l-*^** UjJj I«Xa Jl . ^^L-fc-JI a-1p i i I*A^a 4 f ( ^J^ll '■— 

. JjU ^Jap olS oLJI^S^ 

f ^ ^ J # f f f f ^ 

j* ^ UJI « (^jl » Jl o-Jp JiJ . ^\jys ^I ( ^Nl Uj ) « Ul * 4 jH U~i J Jl 

<j 4 -UipI C-^" . ^>^1 J L^J^-I yjj J^*a1Ij i 3-X>- ^Jp JT <tflj*-l J*^>- 

jcM c Ua^-lj j^saII 4-a) jj-jUI . I—<d -b N *^S» jr Jl 4 (iUJl ^Uaj ^ ^LaaJI 

* ^Ui^l — ^*Jp (*“^ l-^^J — 4 

£*s?^+.£ t L-j>-l>* ^1 jlx*w ^L> J| ! 013 ^*^L>-I CJ&*" dl 

ft 

Uj ^ j*J^-l l«Ajbj . ^»L>- KS'y^^S 4jIjA^-I J[ . A*Pj^J?^i,l 4jaJiJ-l |1 Ip ( (J^Adll^ c.■;.*J l ^ l«J 4 ^lyfcj 

^ * * * 

ttf jj>- J^Xi^ Jjk ,j^ij . laS. 7 ,.,»t jNl . l-^>- *!Aji( i ( tj^ 2 ^ 6 ^ Jf- 

Jl ? Ii4^^-1 4 a1s^J ^ Ip i j **"I jP-^l J^^I*- ^1 ? 4A5^-I <4*i^-l 4 *^La]I 



^ ,J+* \-*S>* C-j^* ^J>- ijP oVJ“\ ^ *. Oj^ ^ % yA^ ^ ^ 


^ YA 





t \\jj iJw&ju ^jui fi&jt jf. jjjj t (jy-i diii t ^yji jjjj y. jLJ-i 

. SUM 4 LIS" LjJLp ^j^ica LiLiJ ^J1 aJLaJ^I 

jlS" ^Lll Jj^l 0 yi3l blp Jluj . \j&r -U*u <j-*j JLa Laj^L ( J^ fUaiM ^1 Lnija? j^ 

A.a. j > ^P ^p~*-JtJl tj*A AiSj-La £A oj& Ob jl^ Ljj . ^UajJl fjfi' (JcL~-i (£jJj£+m')I\ jjj^A 

<JL>“ Lli . till l 5 < '-*> - ^^*ll tpj^-A S^b L-UP <Jl^**' aJUp ^ J^ 3 *" * (3?*^ 

a.Lap ^ a^j^saII a*-aV 1 jL^a f Y l ^*. a^»S" <3 k*« 4 ^ Lj till <-**£ ^jA Loli till ^ ^JfrAj » l*A 

Uj^ ^iJUL-J aJj-aJI AjtiNl j^ 1 a#^ oJ ^ JLaiaa i^^Jl jlUJl C)l I jj*$) -Laj IjytA L»Uaj pfl 

. ^ J! J-aJ ^-is^i <3 

. j-a^II LJ^sajj 0 ^U-j P. Fermat Uy ^ jK" ^lp ai*^*^ <^*11 Jt»yj 

> * * # « < 
*^3U-a Ja*Aj (^1 < 3 * tj^l ^ *b^ Cx* ^ 3 * ^U-jil ^} SLkM L*-ViP c^ajaiCj t^*AJl jl 

. ^.l&l tL Uj>0 XP L$aL £1 cJda*Ci ^^aa N.J?*l L)1 \j>* -la>-N JUi La ^S" jl . ^>-1 

jl . ^\jir\ J*rj jl <*1-J Lj . till aJj >0 fjjii\ cJ>Ua*j! y~~* Uy JtL-J JUaj 

# i # 1 0 

,_i| **~a 'j* i_ r >l.»jJU [lAj J ^JoJl j*ai\ jl»t fp»)l Jl . Uiji ^ 4 S *.* «* IX<aaL» ^pJ tpiiJI 

^>* ijw l-x^Aj , a^ v* oL 5 . i» oUp (3^? 0 ^ *-Jlp 0 ^ ^3 ^ ,j yji 

*l^- ^ ^ • 'p a * Ji W^r 4 (j 4 O 4 ^' r 41 ^ ^ <Jj^J <-«^ :; J| J- 4 " <^' 

obj A-vS?ji LU ^XAI) 4 t)L L 4^11 jl 4^1 j jyiii jlS" jA) J*ami\ ^iJLlS 

. ^yj?y> OIa 1 >- Aj {Sji Jl ^Uai^l L**o^a ( b^X^Lj ^ bli/* Jti dJUi ^JJi OK" . A^-L* 
? lil!^ <>1 p_Uj tJu^i U>- IjLaiaa cj-aJI 0^ LJ aj^La^Ij L>*^* y> OK" Lj 

<J lAjla>w-» ^Jl aJLI) Sjiai-l t)l 4 Aj ^*«a 4 J U^" L j*-L*i 4 j>-1 4 (^1 

Y oUVl 

4 £}y)l\ ^ ^ <^-aJ1 l)1 jj*a^» . Ai^by-1 3 Joj ( jP oaL^- aj-aJI ^1 5 

obl^Jx^Vl ^Ijjj 4 l**bj 4 ^^ <3^ ^ ^xPr Jf ol 

Olia^ ^a aaSJa A-^a Ajor JT jl jy^i j^ . ^ L^jj j^ ‘y-*±y . 5jyj^Jl 

^Jua5^ a>- jil 3yb ii^ ^Jp L^JLS*" <JJa^A* tj— aJI L^ jX 4 jv*>LLlj -UJ 4 Sji-i-A 

AAjH^ ip^pA 4 aS^aa J A >“4 A .Ay j-Uaj QLaJI 1 Sa ^ 4 ^JU>- JSj . *a)1 

. l c JaP \jj3 Ua 1^15" l^A^pAjb gjLAi l^^SJ 4 ^..w N 

jl^il (J Ua jy*J <Uw? jljJ*JJ aJLLa Ob Aj yL Aj£ja aJj-^a Ap^yA jj 

oUVl ^b^jj U^j 4 Lpl —a Or-jil jj*j M IfLT oUpAJl yLsAJ . jUjllj 

Ob-A^l ^JwAJJ oLU*>L^-l 4^^>-Nl OULfVl 4^ U1 . A_|^-l Jap- ^Jp 4^J|^jJl 



« > * * « * 

jl (^All jL-wwJl! c 1 ^jl_w. l l L^" Ul ^P ^1 * Vjj *""^ 

. Jaii fUNl <JI : | £*^w I 

^-jj^ <J ^Jl ^>- J^jcl^j k >~jil *V (J oJla <iij^ cJlj Uj c aJL>- ^j>«ju-I juL! 

^5" ItJ* j^JUj j! 4jlp ^pj tj-JaJi ji ^jA-l . A^JISs-a aL>- ->yf Vi_ Cf* ^ ^ * £j-*aJl ( *vLaj 

^ f 

. LaJ Uy^ail jll£ ^5" A«.,«a* Ji 4 jcw» ^ ^UJlU 4jSV-U <j ^xll JS"' ycJLuw Aj^ . 

jL-Ai ^>0 AAjJjab\ aA^j . 4j*-ldl oi>V'Vl J£" J CjIjLJlI ^^Jbj a^iw? ol>-y JL-jL ^iJJi 

f I * « 

OU^I ^ ^^-iJj J ^Jajj ^^>-^1 CjIjLJlI 1*1 c 4^oi! frliLf y* L>j ^voi^/l 

• f* J* V^JJ 

jl£"" ^ —i ^JLli jrvP jS"" Aj^f . A3^- Oj£j <1)1 JL?^ fc^yiJ aA . 4w*-jJaP Vi 

A>-jjA»l L^P-UjI gdi j\^jl* <iJAj ? a5jJL^ ^—oiJ j^ ^gjax»*J t^JuS*" — La>> OV~^ 

* * « 

. L^>w IjlA O^tt -LaJ , ^Ip aj^^j ^>o Jaj <^1 < ^ ^ i * ^Ip ol^£5""AJl 

j y\j Ua>I £*5 t jUJl o|^Sj *_->y^ail Oi^S - " < AjJlLaiII OV^Jrl jl j^l* JjaJ 

j\aA\ yji> ij\ 4 action j»ajt oUj? - L* IJla jl ^jvJ -iij . U fr^i- <!.*>• ^ yw?l jLw* 

t^AJI jLJlI jl UJi <J <iJUL-j AjjJlii]l oVA-I l) 1 oVl* (^AJlj . ^>-1 
frLii JS" jl . Jil J^u ^ Olitis> jvj jjV 4j^ 4 ^vJrl a 5^>- A j A. jC l a^I Nj . Vr* - ^ 

^JiL 'bll O-l^Jl AiUaJlj <£'j}-\ AilUl (Jvj jljfdl jU V»J *>li 4 VU^il IS^L- dJJL-J tlj jryi]l 

- U& J* 

oU^V\ vJj> ’• o\i^ 

^ v^aj y» 



^ A » 


* I * t 

4 c^jaJl cjUajul j L*j Uy jL^*j 4 jjj^A ^^jaJl jl—Al j^ 

t * 

^ Oti^i Jbf-j «Aij . Uljaj c.j-iaJl jl . 4-yAflL| |»JaJl jL~* ^iS ,, ^*)a> 4 oU;y 

* * 

. v>yiA* y jir tij— t *~ju yiaji 

* * * 

jljy« tj* j& l* <w>^il *UX ^jUj jl j~- liAJp U . ^)a r ^i <JLp AJ\jjj iuu> jl 
|i UJi jl^ Vlj 4 Ha jl ^-^jC y iiy>o 4 fL jjljj <J frL-5»Vl Cjl^ lil Ul . jjciljail 

ii^Lp ill ^L L«JI jl ? L5 r^' J*j ? i-iiLl p-Wl Jp jil LjtP Ja . j>Jrl J f i \jy£ l 

Ip JjjLill ^iLdl jl 4 iSj >~I oL-JL^jj . J-Ai j^£ jJJi jtr jl^ 4 ^^L-soal 

. jjlji* (l Ip t ^Ua»l 

^ ^ 1 ^ 1 # 

<jyly jl JOu j^J il 4 ,ju|y ^ SjJJu ^Japl IAp 4 ^^*-^*Vl J*aJI Ll^* jl j\-J JJiJ 
£* Jfrl—M^li JjJjjj Li^Jj . IjlII IJla Jl 4 ULc L $<^A 4 ^4 yo^JaJiilj fL^^il 

: j\^li 

UJUP 4*pN ^<4j >— i.«« H jJuU^U* ^JS"* jl ...? AJbJb •!£ l.<»^ 

ijjl^l oljL-Al I ^<w I J* . j*-4J <^AJl Jijiall ^L Lw jl jj*i jl i}j*t 

? jS^ J*» Jp 4 V ^1 4 cJ£" jl ^JUJ 

L^-J-iP ? viiii i—j Jaj ? Uai^l oljL-Jtl iSj A— »* Jp 4^jaJl lijOf-l lil liL* 

<iy»j . <~J6 £> 4LpIj jj frj-iaJ! 4->Uuul ^1 4 diffraction J Syfclb JuLiJ tjjaJl 

: j^jli J jAj L^J . 4,. w : ;J al l 4iJ? fr^aJl Jp x~j jl ^ viJLIi J^p 

1^:1 JkP 4 L^ls" oljLlI jLi>- 1 Jp olij^ill Oj-li JjaJ U jijWl Jp ^1^ IaUp 
* . lilLw jJU <^l <i^ ^P 5^1 p 

y « y j # # I ^ 

vj»>l^^5^ 4 4j^Ia)I 4 —i> ^ >». *^ 1 jLij liU « 4 Aj y^ Jjaj Ij^ jy*jiZj jl Lj^P jj 

: j^li LiAj ? yjiil 

OljL-ll jr LjaJ i jO>%Ai J ixitt I £-~*w*il jiaJl iijJLy I N ^^-Jrl jl J* 

jj, liw» JuL*« j 4 ijJjJl <-ip ^j: tL-il 4 jL yb J Iijw?j lil <il jw.>v^ ^ij^Nl 

jJLil^« jy|y <3 yC U l_i> . la : .jalb <0l <15^ U> J 4 -^a^jJl ,.,[ f^JaJl *JUij U 

. 

(jjall Ja*j J-J jl ( ^ia,:^i . eJ^oii Silll ^1 4 j>*l 4 Ljl 

JaaJ ^ I^IS 4JlL* 4 ly—ji> £* ^>-IJLJ li v^^mJ jlj iiUi La qa 4_A*JtJ! J 5^lil L^L*J ^Jl 4*A*jjaJl 

. ip-lil a*-j£\ (j Jai I JT tjJUL-o ^l Uil jl . frjjaJl Ol>y 

4 iiijll oljl—II JT jl Jjf-y . diUJ ^iajJI 4ttl ^Japl cjuS" <Juij£j jl J J*L j^jli jlT 

dyj>l>- 4 U.ILw ^y^i-l jl . 4 ^ji |CWK»^ tj? ^ «■«*■> 4 4 ^^A-^Vl Ja^I vjli V^IjLmII l^J Lc 



H.Everett y* 1 JL* jU»j . ^Ul Uo£ ^11 J^iall JT 4 <LiLw. Jl 

J'bJ' JijUl 4 ^^u-kll Jijiaii <£)ly ^ Uil lJUb jLio iv^P 3^ Jp 

sum over <3,Ul »3^ f lu^-l^ J^UsJl oN yJ* -uLiJ 01 ( ^s 4 ^ yw*Nl 

* 

• <t*y£ *&-y £->'y l ^-- li *-j JT i^p* 0\iJ^ (cs-^»U 5*-lit i the paths 

. Li>- '>J JUIjlAI t oW>l jt t oljL-il Jl y U il . Ux US' jS^ (l ilii j£ 

«3jw-» oli <ULai^» Ojj : J-< itjiii 

* « 

c-c-j-UJ 01 . ^ 0^4j OjiU? 4 U*a>l 4 0j-#ljjfr3Jl 

01 • _/*“! frc£i*£l uWl> jjP »»jik£ N S.iU~Jl *1>J ‘Ark'j 4>uSfy 

. ^ f S 

4jjjai C..,»»,«! 3~4^xll c,\j jyaji 0[ * ^]aJl -Uuj Ob^l ^y>y&£-, 4jCJLa)\ JT C-^ j* ^U-Vi 

ob*il fi.LjO oUi^L> ^4 ijiiijl -iJi 0jbJlj .. <£ <jag*w C.»«m 1 . I MiuJaJ I 
j\i>-LD tSj& (^1 f~Uj V 01 ^ljJa->Vlj JiVl ^Jp jl jJ-b JJ*~* O^^l jJa*-* cj 

. i*Ji I^p 

JLJ? ApLLIj 4 ^Ju-Vl 4 N 4 ijJbjyaJl ^ftliil 4 AjJLLasII £,Ij jrj-joJl ^hLjL« 0| 

IU>» 3^sf Oj^J £%)l ^1*1 -U.yaJ ^ bl 4 3JaJtj aJL^- 4jJL£ wUi . OUjJli4 

j^p ^j-P C-JK"" b| 4 uy~* 3Ap Jj> jJ^m 9 (^jJ! 4 OjJjaL] . ^^4^- 

iuliJi (j Syra-i* £jy> bi I 4 jUJNl £j\J»l£ ^ Jrj** ? dljJ ~**yry* 

. Ijj.3 U o\ 4 j*jw ; LfcJu jJu Oj . < ? ^ Oj^i 4 t$ij3 >j 0b0[ iJlifc 

^Jp 4 iJUfc . J&rji ^ ^1 JL^ljJi wL>-j g.1^- 4 AjjUI 5^>i-iJl ^ icJ^ajl ^1^4^/^** 4 *y>ry i)yyi\j 

. AjJLIaiII clj jyjjL JdCuS <L^ b^ t* r j\j^r\ jA 4 

c^i OyyA\ 0^ ^i * tPl^ 4 **i^^** 0t ! ^ 4 ^* (O^J 

i # - 

dOjb ^|^aj ^Jp t AjjLil4 cZ^L^-jJb 4 oj-yijl | ^ Jlil . laA> o|^l b-UP 

^l^>» ^3^* 4 01 ^ 4 <1 { cwJ? ‘ cJ^ LL* iwy>o ijlyt-i S^jiJI 

|l Ip Jb^ a;I (wJb . Uj^p olf - ^4 iu - <jy* Lr J c^LjjNl Iju# 011_~* t ^3j . 

<Ju ^ UJl OjJ—i» l*JLP s-LjJiVl 4 _<La>- JL^aJ 4 -lai“i ^>-ji>“ ^ JLa » - 

frlj^yaJij . 4 ^ >A J f ‘ ^ ^ HjL-J 4j j*JU N U (JUl ^4M ,. 

? 1*^31 4Jp j*pI ^Uaj -b-ji ol J4* • <jU-p <j 1 jji U 01 

lj^tf»lj ^3)1 iiidjl **JP? -Xjli £jj OlT . OLw^ji-1 jj JLyLi jl^il kiJJj C-jK*" l<0 

5J^Ua 4jbS" jaj . iujLl cAfj^sLI ^P J ya.Litj j^p *jj ^ jibJL^l 3^i 






ur 










iijA II jjo jl fjt dJLJl^Al Ji>- <j jJUUil ui^JU <J1 V'jM j£a>j 

oV^LaII ^yU a*- J-^-io Jyill 1JL* ^is» aij . yy &lj ^jJLaiil : jo 

. quantum potential (/•>*^* 

<3** ^^•t***‘ J AAjjJk ^jJLtsil ^y-Jr-1 ^ ^*j«^Jl 0 y*£S\ ItiA OK*" 

A-Ja OfcT AjjljJl «a* A*1 aS*^>- ^^Jp IjilS 0IJL* OlS^ tiJLIJbj . y»M ^^3 

tilb ^ Ub£ 01T yy^ Oj^^Jl . Njli Lb^k Ja-^ 3jL*- <j aU* Jjub Ujup ^Uill Oj^^Jl 

— I j^>- *iib ^ . ^w^il o-Ull aJI^II £#1jU y ^ ^ap £\jj^ Jjjbo OK*" ajN 4 Ua>1 
Ajbyill di> Jyu Ol LL^P y 'd€ . Jby a* 0 j jL-w*j Jaii Jb-lj ^Py ^* 3 > 1 ] JljU 

. .iJuJl aJI^ y iyiJl ^~Jrl aJs£ ^aJl k^aJL ( JUl^f LiV 

y i OlT ^Juy ol V. Fock ily <^-^1 <^>^1 01 p-Pjj 
. A-Ayill oj> j^LjI U 01p y«- c/^J * t* 4 <3^*^ apUIj ^ U>- jl>»! J^l£ ^ i i bLJU 

. j^ij ^bJLjl ,jv Icli OK*" ^ail <JaA>l L>-1 Ol oJLb Obi* y jlSsi 

^Jl A-ixJI j yJS yT <bu*b!l SjaJl 4 ^ ^oY ^Ip y ^»j\ j jL*J ^ *iJLli OK - 

\^j 4 Ij-4 ^ y y-yJ& aj\j fjt yy -k*je . I J y~*ty. ^ 

. j^> v^" J* ‘ jy y\** <■ L.Rosenfeld OjJ ^b 

a«■»:->- ~<iJfaj JL>-jJ 01 ^ ) As^L#»Vl i^LJj'bfl Ijl* oLi?lj%#l 01 j ^ OK*" 

ai UU 01 {j! i£jt OJJi (3yj . y*- (Sy~+ (j <A-A>- <J\^\ y yjifCj ( j^3l Aj^Jil 

^Jp oij 4 4jUi If* |iUJl Olj L^f: 0^*" 4 j>-\ <J>Je y L aJLiiJ jj . AiL ^^T l 

U Oj . y ,,<aij 01 Cj-sJt . bjjbfO ( J-^alJ 01 4 isy-y CJlS*" 0| 4 A-iiU ill 

^OP ^1 4 A-^^l ijbj^l <! jbc ^JJl JU^Jl OJUi bliasil ^A>- iSy~~» J <50b- ^>-J 

Jj 4 ^lUJi apL-j 01 ^.Ja««->a N . i^j+ay ajL^p ijl ^ o\^j JJiij oi ^all ^JaaII ^ ^Laui 

• oa^y 4+aj J L j LjI 

JaA^yJ ol laip 01 jJLj ai aia^P 4 oUj U ^yu 01 0j^ ^1 01 ^ b5*" bl 

{Ji ail . AjjsjuJl O^jf- aJaaOI dJL» a^p . A^bJ 01 Oja* $y?y ^^^^1 013 

^Ul ^ l 2^?^’l/ll uia^lijv^l kiJbljl 4^aJ li^-V Aip v0>>^v-Al ^-Ajbl jwutiil 01 ^p Ijb^ 

^1 • ^ b* f^ 1 ^ fjr cf j' 0 ^ jr~* ^tslj j*^tj (i?r - 

^>-llJ ^bill dOjfc 01 . Ia>- A-Jjp bld/ ^lj l^sJ 4 4^1j y*«> 4 a 9?y 0l ^ ^ *.. 4 -1 

. oLbJl yhl^Jl fJ Jl A^ U 

^1 UJl y 6 (Jii 4^1j * Alf Cal l <wJi 0l ? ^ UJl ^1 OyJl 3^JiJl dJb LL^>j ^JblS' 

l^ai ^j-^Uil Jail 01 C--j£ ^1 ^yayt Uia^ |»-^3l Olj 4 2j*i0yj J»j>\\j ^1 Lkbpl 



Ja*> yU jl ibJ-l olyill y~* ^3 • dr* ^J- dr* ^ Jyi^} 

* Ailyp ^JJI AjI^ ^ < »*>!>■ ^Ul ff.\jjyi]l jjj> A*^" Ic Lyd* ^J-^I JLSl . fryaJl 

jy dJJLP . a-aJ-I oly*il Jy- c ^ ^ o Y ^Ip t pji 5ydJ ly Jli jKj c tiaX-^Nj Sw-y.»A\ ^ <ju^ai\ 
IU>- c,. r w j3>Jj ^ ^ ^*\ t ^Ip C m^ ^jJl aJUII oJL» c A^jJ-l *\ijyi)l ALf ^ i*ljl ^ 

. mn fU ^ Vi <. y^bt a-&,i 

jy- £*^XJl gyb^Jl W- 4 *^ gj5l AjCJLa]I A-OL J\ (jyljJl jl (J AjIj y- aJIaII «JU (J Ju# j>P JLaI 

( p£jl J-blSL. £* jisT N i/i aj£/ AbsU oVydJ jl Jp £t (/JL!I ) Neumann jby jy 

Aj yw yj . Aa\jJ}^ Jjjj Jr <Jl>- Ol j^Ca *iJ&* cj |Jtti . Id>- OjL*^ Cdlf 

. ^j^l d^dJl £jb yalb aJL aJLU AjI^*" <j j^" t dJl-J AlJld* ,jv>- c aJI jljjNl 

# < J- r > Aj Jja> I ^w-L 0>y <yiJI y aJL)I 3ybl ^y£ j . ty t jlAjJ ^.wanill t'iy Jj jl£* 

did^y Ol*y frUap| J* iyli « ydy ) y>- jycu Ajjfc JT ol J* J*ji 

. aJU^VI 

. jj^ ^jy j i ju-i j i t if**y y *^+ J oir 

* * * 
lf>uil . i^J*z3 ULtf' *j3j* ^* 4 • ui** 0| 

* , # * 

Liwy l 3jjjjUJ^ ^ olplaiJl 4jli>j La Lo jls>ijNl IJl> jiS" , t_ju**Jl ^ lyuii U3U lyijji j*y ajj 
• ^ ^ ^ 

1 ci[ d jij|y jdaj- Ji jdj|yJ^ ^ ) 

<j*^J * *jJU^ ajlJIj Jxai yUi; JjyjJl c£-*J UL«JtJl iJU- t J>-lj jjy/ 

0 4 * * 

. A^frLiil djL*J-l ^ j'^' ljky*£4j 0^ wJ l 

ot<3 c—<3 yy ^ ^ 

y-i OVSC- jJCi jl Jbf La ly JL^-lj <^l ^*P . IjLj Ziyi** j£> Oljl 

j^LJLjI Jajly L LLL^- ULiy ^Jl ^ Vw?y*^Jl olji«iU jl c (Jj>-\ oUi3o t <^l . Ijy 
aLU j*jLj jl If^LS* ^JA ^jJl Jail yLil jljA-l ^ yjJ gyji AjAiLl olJiiil jl jLfcy fj^dj 

i-f j+aZ a^a>- oljjwi* jl^" lil c y-l js*& c yl . j*^JI oLy y^LcJ jl^L! 

lyLS* ^jA jl ? Ajy*>« jS' l^l ^u ISUj . Lb aJ yAAA y -L^^jj aLU rjb b jyj t Jy*>* 

. aJLaJ-I JjlU->- Jjju jl 

Jf jl N A-iw»jll a-aJ-I ol jaL l j| : Jjrf ^dr* <3^ <31 <3^ 

j ja^jz L l£* bl . 4^>l .itfy*l Lia ^Lui! *JL^jlj . a_j\ .^a>-Vl ^d^Jl yjJidL^y* oLy 
Jail jdJl jl oLLal^NI jl . A^J^JI { j^a ^ba>-l ^ b b| . oLLa>-V\j 

^ y*£ g?^ AP^-Jl y- l5 jJC- ^Jl Ubl ydP Jil iy*>^sJl jlj c Ai*^ d^r^ 



cJullSj ^jPj 4 JTL <1)1 4 <l)l*Nl JJai ^5^ 5^L*Jl 3iLi ^ N 

* ✓ * * 

. \g y «Jl Ojs[ ^ aD I ^ $<xaL!mj ol b) ^ lo i^Jx^Wkj 1^*1 o L^ iillj dU-i 

Ol j> ^y <Jl <1)1S^ t[y*J • <wij-N^sJl jJl ^ j>cu~j <1)1 LJ obi «,a>-Nl <1)1 

cJ> j~&i\ 4 4 ^iU)l c->^^Jl ^Jp Jjut ^\ ^a oLUa^-Nl < 1 )L 1 j£j jl olji jl jl j^a 

<1)1 jyU i^aa 0^ lll^l j\ lijJLi ,^++~i LlJ^> LjuU U1T bili o^iJLj . *J ya>- 

. L?t*a >-1 4jjJL>* £i^> ®Lj>Li» ^JJl 

« * 

j+s . i)jtj&i\ $ Oj-Tjy^! A^b U iiyJ. o^^uil ^ ^^1 Nielsen j-JL’ fit; *>b* Jlp 

# ^ . i i f * 

^bJl <1)N ? bli . 4jcb U lyyu <1)1 OjJuiM ^jjta.:.^ jl^*- cJ^l £j* J£> \ {j$ 

ObV^Jl J^b ^Jp 4^ <l)j*^iy* ol—<—-*ly (jd*^l 

# » o ^ 

LjL*w> Lw 3JU t SJL**Jl ^LVl i Jp <i3^U oLjjjibl iJtp bli . Llp ^*1 . L^^pj 
. £bjJl <iJJi ^Jp iiJ^* 3Jb*iil obV^ll oLjjjiir JT ^ /70 <1)1 <D^i jyuil Oli 4 5jUj*w» 
ij I 4 bl) £l jjf IjJaLSo <1)1 Lu* IjDj* pr' <^1 4 y»b <1)1 jy L-aJI <1)1 v> 

7,70 -IaL^j <1)1 4 ^ 1*X^- tJ\^>-Vl <1)1 • I 5*A-fcw*Jl ^<*L PBS 4^j,«iJl 

^ *^Ll> ^ 1 j Ul^l <1)15^1^11 iiJLlJ qa ^il <l)b * j> ^jjfi\ <^^ 1^1 

. Ju^Vl JIJlI 

l^l>- ^Jl iL,>ljiiVl 3t ^ bw>jil AjiiU £j \^icil <1)1 *>Ui ^jw 

Jb-1 ^Ja:.w ^ . jv^ll uJbl^L* Lii ^i! bLL ^p <3Ji j*jL> <1)1 4 <^-p 

<jA>- ol^yc> bl IJLa ^Jpj . j*^)l uJLil^w* <j luij Up JLU 3ykU3 y Ja^J^ < 1)1 £jJl 

. Lwy C*>««.»1 ^1 (jyljiJl < 1 )U 

|IUJ ^L-lT JjJ 4^*^J1 £jJl, ^a Lwy SJl Uii-1 t J^lyJl jl 4 olji*si.l <1)1 

lij , 3 jUa) 1 JT Ipip Jji iUn J c A^ajl^v* C->UU1 ^1 ^Ux» C*» > <tlJL>Vj , 

4 v^JL>- 0L1 4 jiP J^Ip (^1 4 ^ jyw 4^1 Oli 4 Ja*-^)L ^w^l 4 ^ <^**y ^ ^ 

4 *>Ut 4 Lwy ^ UtP Ol^yU* Jb-ji 0 ^ jii . j^ 4^1 d j!>^ C—J fL -^-1 4 J Ijj^i yji 

^lj ^ C-*U ^1 jj\jAi 1 JT 4 ^ }y <1)1 4 >* ^1* 4 bib^l 5jjjli 4 <jjX>b 

. 4 ^jJjli Jt»l (j\>- If^ljb ^ UdAJ Jjftijl < 1)1 Lfb" 4 _J ^^1 jol^^ {j* < 1)1 4^1 . 4 J JJL)b ^A 

4lA • 4 L^J>*^1 Jb* 4/*bll 2^1 Jj*^l l*bAj 

0 t 00* 

C*»l^jd Ljy LL>w? Uj^“ LU^w^ d)^ a) 1 Vl aa*a>»JL 1 U^ UU1 ^•u^l ^ Ull I*Aa olT" 

1 « 

• 4 ^b* jJ-j gau^j ^JUi . lull oLaL 4 ^ LJUUj Ji Li 

oULi ^JLj ciu^ p^JI dblSU. Jl Ja\j* 3iL>l ajJi) JT j t o! 
up ^P-T jlpr o'll'll) J yjj d)l Jut ^-Li jlfA- yT <, o‘Ua>-Vi oLj-Jl Oji 3iyi- 



ijififi’ tf t [ajj-U# jj» J^aS 01 biUl 5jL-5*^U gk-^ c$jij . 1-U*> 0£* 

. [ j . U . 1 <ijli> <J Ol>l4jbr»l**0/l ] .. y 

viJJj y UaL^ 0i bi>- *—■^Ijs*** liS^ tl^J * 1*M" 01 £w*lj 

4 ILkmJ1>1 Juf- -W?y]l ^P ^floll l*J jl# . ^ g J s A ' i l ^ tw*Vi 

. gy^" (1 l*J (Jjjijl 4* 1 ®*b ^ll^b 

. X*£>JS -LLjUJI OljiicAi y J^i olJikdi J£'\jA$\ 0| 

jUaJI jL* \b\j . ^JLtj ^UaJIj ^ /'by j* b->Jl UiTj 

^Jb-t y ju 0l Jsyi 4 p*o I : <-»!^*"' 0U«?J.t </l -W -jl' » * 0&^ *i-ViJl <aJlL\ 

. | ij bf £?b cJapi 0j& Vj*£)l Oli Vlj 4 <^1>- CjUjJ ^£i\ bblSw» 0l Jp 

<* « 

^>Ju i«»»tdl »-if-j . i-il—jij 4*»ljJ ^ <-. l ji j^Ll jy IjjiS^ *-r-*J U**^ (JU^I jw 0J 

^>-Jrl JJUJI i 0^1 Jt_SLM 4 C.Jung ^ Jarchetypes J*Lct 
. ( yj }Ul i 4^1 Ji-*1 4 &**• 4 *1 ©Jb 01. I collective unconscious 

*yry. iJb jUsp! V ^j\ ^ . biJi jtl V ? £*>w* 1*1* J* . b* a>-lj JT 4 ~**y*y VI 

U.UP dy\ifri\ <U* b jl^p Jp dJLiij . -UP UJLp Iu^Ij -ul£ b£j ( V I 

, 4jUA^JU ^jP frbl C 4 5 A>“ Ol J^SA 1 OjaU^ 

^1 ^jJ l^^P J bS/ itL^j ? bll 4 1 btP Oljikb 1 ^>-JJ ^ Jpj 

cJ^LiuS^i ^1 V cijljiyA^-1 0| . 4^ u 0 ^*^ 4^3 ^ Uil 0^. 

> Sf O* « i>& » b •»*»!> A^jxttj $j* \a a SjAJ ^Jj 4 t i£y**- ® 

y J&\ IjL m» N bli 4 Ajlp jUj t iiliA > 4 ^ AjI ICj . 

. U^lk) ^l*>- iijlk* Ui^bo 131 -ul ^p *Si . L^ajI 

4 uiJ CU^)l 4 ^»*3il jAsaJIS** bi . 4jiP (^-iJl { c.^i tAil ) vi*U3 y£- bl 

^>^iJl jl ^UaJl ^ Ui^. blj . y>\z ia y dyy^AA bl ^1 4 10~ 10+ 

U^J J^ry 01 jl UL» -UP l* 01 . V V Jl 4 p jl^ bli ijlfJt 

6 jy& tUapl ^jaJUaS lilj . IjJp ty y • flj-tJl 4? brs^-j . (Js>Jl 

0 * V 

y* l> JS^ 01 I O 22 & jv^l *A>"i Jli . *>LU O^J Q^b>w«sll iJLP Oli AAjA>0j 

■ sV\ 

! jP \f \ : A-iP' oljftfcll JiJ 

• 4^J& ***\£ • J.ciauser jjj^ tiyr gjlijyill Ol^U- -b* Ojj JaI 



^jJl ^jujbjyaJi JJIjl qa Ij^>-Ij j^ • <J*j Jy- oLiilv* aJL*L- U j~a>- -*S US' 

jl c ^3l Ajjly Cj^\ Jij . J\ azjJ&S ^11 j>jjU -1 yiyl 4jy£ *w 

4-iU^ A»V C-jI; (j\>- C> «■»».;■> jjjlS' jy£ cJL >0 . OJL>“j j| Aj*yy jf* A-iiU oijycll 

UU SjJU- oUK y oUy~** l^l . SyiJl oJL* jlyP ^Jl oLiS3l l^jp -tfj <^U 1 Jp 
. i ! ^ ^ 4 Jp Uyp oil i : J-S" cJjj J di>will JkJl Pogo yy 

objectivity v-y^LI : JUA>*iiU —AJUjUJl aJLaJ-1 SjLp jj^iS' A>y cJIS' 

a^ L%1$J US' U y ow^LIj . OL 5i»L*w jl O + L -* lj£" locality ow»jllj 
<y <• JU) yU |f | 1 UJI _ v>^ll y subjectivity yJWj . ^USJl UU J jNl ^>- 
6 ^^ U*^ jUJ» Liaul IUaj . JIS y* £j>*Z{ L u» jljJNl < *»r » jJ U jljJVl jl * ^*p J^>" 

jyU y <u*iJ l. i-yy; ljL>- 4 ^!^ ji ip Uwy VJ AjPjjsy jjJU |i Ip JS' j^ . ^UloL^^ 

. a**^«*SJI ajUVI ^i Ip- aJI . Ul yb jl>-Ij JjJLp aJI . (j\x«i^]l 

. i j^sl Utt t Ul i : Ojl£o ilyLc ajJI ja*> Jp Vy-^l fcUNl ^ilp jj 

— AflJUi-l J^k Jj . JdP J yIS' ISLa ^-jl>- JS' . 6 J^>-jil AiLi^-l Ul : J yb ^yy^Jl JUVlj 

uJJi J*#l jl ^01*a\ U jIJLaCj . ^AP ^Jpl jl ^a f^jt+Ai ^L-i»l 3JLP Jl «-L-i»Nl J^ju 4^1 

^yalil yi- yL*Jl jl ^lyll J jljJaJlS* 4 ii-AJU* ^Lil J«* J jlf U JJ • ^ 4 ( iuil 

* ij^ 1^1^ t jl^il J yU->l If jl^JI J 

c-jbiil Ijla 5jL-!Ai j|. positivism *** v - !^' If^l a;UM1 a-JU aa»^ j^iJI J baij 

4J j*j U jl . Ai y~Jl Aiyw%JJ aI yj^il ^w-Vl UbJL>-j ^Jl ^l^-U Jj«Aj L» Nl Jft* j 

jl . A^j^ilj Ajp^JLl : jjcui^jl cJwaJ 4 jJ^iilj j^l aJu 4 Uy-jj . L* 4 aL>L-j 4 y 
) jl ^ jNlj llA U JS' jl ^tu Ow>jilj 4 Aj^IIIajLa^-I ^ju Ajpjj^jil 

. jNUj aj^U aL^> Jp CJIT iL>U ( doly jl ) j^^ly- jp 

# * l ■*- 

cii C.Popper jjy JjlT" i ^^L aII l f jS" ^Jl aJUJI UUi* ly Uy^ jVlj 

UJl jl c-jjUJl a^Aa Jl£i . A^wyllj Ayy?Jll ^t^-l jl AjjUf OJ^*t ^jJl jjjij 

# « * 

_yjliM LiUJ yLvIS" jccli l^yuu tjcill (joL^aJl_ Um ow^ilj Ayyy^LU 4 ^jjl 

. AjJW^ilj Ajilil AA*A^-I ^Jl 4 p-^Jl lIIJISJ* JLply £A ywjj Idlp jl , IJlA blip 

physical 'OUjJ^\ Vi^\ J > ^Vt fUoyfe aJUU J U-^'b U^i ai Horne jjy> jl^ 

: review 


^ UyJ 4puw)l t>Ab LLaI LuSJj . Am^JI jl C 4 |(wl l —A-l-ll IwXA Jp (jji«Al^l |^ljl{ 

. ( yjil ) . L-JbJdl Uu 


(*) 


> AA 



# £ 

KS^ypy 4aL ykjjiaJJ l>-iyc < i J L*\gll ^jJadL ly^a^ Ol OjjJlijydl Jjl>- JLii 

jl 4 y^jf d)lT lit U aJLmX aJLuII oJdj . li A yJ I ^jA ^Ljd«i««j Ol J ^ 

y jL*\j (. Uj jl ( 4 ^L* iUj 01 yu-l formalism ^£jl ^LiT^Ll < y£x N 

01 k-br*J Jlij . ( it*> jj- j\ ) J~aJI diJi y**£iU £i*» dj-UP 4 4*J0l KS-yfiy • 

yi*X 4*jyfwJl Olcj-Jl j jyw Oj^ t Oui*jll £• |>JiwMj 4 O ud> iijJaj jdii J*i Ol^V^t 

. oJU *j 

• Ji l* Jy^ J[ 4 ^ ^V£ J a .^ P -1 / <*yl J O-jyll 4 yy iJL-j C— 

<Lpj->jU + <uw>jll 01 JJU*I 01 £-iai*-l N cJj l* . l-bf i*ull i±is)U* ddJ ^-^1 

gUa y**j Oi OtT y* ppjl* <iA)i jy 01 ykl ^ Jfljty • l-^W ^ 

£->ljj . iJbplfr JOaij J* J-dai* <*w>lj p&l vtblSL* Oy*l—^ dai* fjdlj . L^P 

Jly U Lda*l Wigner yiij ) Ja*> ya-U- j£-t{ yjj 4 l/js* -tf OtT jy 01 t d^i £• 4 l-daj 

y* j*pjL < lsl>l>- dj£i 01 Oil Ailj 4 iil>Nl j4 ^a :j j^^ll iddJl^-* Ol iljil Oi^" y*" J* 

^>X* yaiy ( Mach £t*) v-iy-l 0? yJ N> . iUdll Freedman OU^y ^jLJj <dWL=i 

JJ7l Ol Jp bl*di t ^ydy* o»->w> i-^l^-l cJtf* lit . ilLJjNl x-L-i ^Jl . ( SjiJl 

it jtfi ^ 4 jbU li> Jl i v»^ii 

ilb jJlJ 4 OJLil^j* IaJUIxj 4 . ow»yll + 4yy0»yll JJJ^ 

* # * ( 
illja Ol t IOj>- '-yijp Jl cyyl iJUVIj i-^lyA-i Ol Jp 

* ^ < * A ** 

Jbfjj N Ail VS'yjpy* c-iyu <iiil iijUi J^C-^I Sjo^Nl yy 0\y . Cdl 3l>0 jU<? 

. <S-y^y^ 

4 0U>-Nl J 4 luxJ . (*^* Sl^l <^l • Ayy*^ll iiUNl J^P Jli* J jJid 

Cji 0-aj ^P ^jjp Oli O^J Oi t ^yUl Ja*j ^L» jNl JJ cJa^-V Jfc . 

Jly U d)l cJa^-N Jl* 0 _^j l-Cj jl . I y*^! I«i* <y» ^JUSy^ IOjj- id^ylx* *iJ^I I * ^yUl JL>-N 

lil ? AAiJoiS oJl^ Ojy^Nl bll . <Lyl^ 3JU Jl> J»l>- <UP C<*I#I oj Jj&j 

0l . yA (f* P^S- yA ^lilli ^P ^ 3 *-jl>- yA |^i dly U 0l» t iyi-dyj A-PyO?y» <^i |1 Ip J 

Op- l^v>- cJUi tiJblj 4 ^ilyil Ubl JU^IJI JjUl Jp iy COlj . -Iupj cJu>w* ^"^1 

^y* ^yi>vJtJl lOA .X.y.t«.«o Jj i 4^< J*l wZ> (^*X3l i_ Pj'h 1 -It ytyOti l ^jl^Jl l«XA *w^^yl 

jU*-l OLdo UU ^1 ^lyll • viJJ^ Jl ^C-J iiJUl Jp iJi/^l | : JyL Jij . ( llJL^j ) 

.« jwi ^uji 

jlx*^l ‘.^4 Aili * 4jP^0^il J^ 1 ( - ^*^‘ Vi *^I l*^ ,, ^ J ^liall Ol 

* ■« 

<1 ljuk d^Lp Ol . »ld> yb a~>j iiJb-i *ls Jb- (^JLJl P^^dlj • Vw^il Jp Jit* ^LisJl 



jwc* 4 jl . LL>w aly L* iJLaijaJ jJiN LL>w (iU jJLj N Ai| . Cjf iljl&N J*LL*i a^J 

. ^APwJt i)^Up Jj 4 <ysA>^jJl ilJbiUw C.wUaJ itAil 4 J>A 

UL>* ^ tiJU o\ji Lf ^yju U ^mJu Ai[ . slJb* 6'jy& i£y* ,j-^ Jl iUi jl 

# 

^IjVl j^ . ,i)^ { j^ <iil yAj oj& Li** ^ ajjUi U jl . jJL—ii 

Uj . AjUp ^|^Uw Ail . oJLa* A^w ^yl^Joj AjjJLL* ^?wj Aj| . a 15^ jl UJl JL «j£ £#ljJl AjN 4 

? ^ii-1 jycll y* ajLop j 6 " 







UJ jAfi’ Jj& 







dJUt J-tfili 


i»3ljall jIIjbJIj 




Pinocchio 


<•> 


^•1 (JjUM li! 4 JUk^J Collodi j 4 

• ( f*V*> ) • *V ^ 


UY 


(•) 




f ut aftt ja 

SjjU- OlS*" ? Uj-i UJp OK"" ^ UJI £• ( J-*l*si liLJU ( UJp { 131. 

£* J^Ui Lil i^\ . JJfcL^JLI Ll«j£ a-a-T jJu a)N a— ji» UJI ( USTjil )L^j Ol Ja a u c jyill 
£jJl 4 i^JUwill ^Jp <1 ju Jli* , AjL^J aJl liJUb u* J-*Ui jl jls£ UiN UliijJoj |l LaJl 

. ^jUj Jl AjuiU Jj-l^aJl ^Pj jUi ^ iS^i <Sj * * >** Ji-U^ I 

^jNl A-n^li-l AL^Iji ^*1 7i i^Jlill y^ ? Lpj ^JJI p^iJl t»iJJ3 ^aU 
: aJLJlI oJU UJa* dlj^^jJl o-j^UI ^ ^JLi . M©Y flp Aa*l£ A^L^Jl fcLjyill ^ 
5 jl£JJ O ^ a u ^ U Jf* Ol Jj . ^PjJl *¥ J Ufc- » l l Ol . A-^^JI ^ ^Pj AfrU- V 
4 I 01 >r £~J' <J^j£ ) ^Pjll djyu jl Ip 4 jiJl UjLT AiiUallj ^Ja* :y|lip j* VJj ! U>- 
. JJtLaJj i y-*^ l-b*- 0»Uij A^S OULJJK*' <-jj*a£ ( Ajjljl* ^1 I^P ) ^ V iJP -U-^ 

! aJlUJI oUJail oJi* ^ 

i£y~* ^6 V l«Ufc ^Jpj , *\y~* ^Jp i^A ^1 iS^i Yj 4 l ^« .« ; J aj Ajijljl* IjaJI oi-A Oj 

jc3jot« ^Jp J^aj JpUj <£/£ J*i JO • u, 7- ^ t l^-i O^J ol Ll ^JaJI ^11 Aajall 

Ai^J t 0 T j Ajpyi)l <j^JaJl dJla ^Ul Ail C aUp J-*JW Ol ^ ^U-J^lj t ll ^Jp 

. Jai# ^>-ljJ Vl A-2J N 

Oji Jaulj^Jl • S^S^Ii oli aJI aJ^" jA*j N c C-j^UjI (^Ij 4 J-^»I^Jl 0| 

« golems |i i U>l t ^^>-1 oUJ^j 4 ^1 4 j^Jl 4 p^>«j: cJJjJ ^1 oJUJjJI oU-Jall 

. AA-^jl^j* 

? oli aT : ,*J>Jl 

4 ^U .^jJl Oj^aJI J aJIIVI 0 *a 1 I <J Aj^JI f.L>-Vl < *& a> I ^7aJl I a „a» 0 [ 

Cw*MI ^ 1*1 \c*j ^j-0 v-i/- 4 Rabbi Loew yji ^\j 4 ^ ^jj a — 

• o^Uw^U 1 aJ-*p t AAiJff ^LJl jJ*-\ lJub ^Jj^I JiiJ . 5^>wJl Jl Cobalist ( * ^ 

Jl Oy*$\ fJij olj 4 a^-U5j aJIjU^ j A-ai Ol ajoLUj jJK" ^Aj 4 Golem £ 7 «JI I ji>- $ 


c^^li ^ 'l^ll j~~*ij* <~t* aa*A » oij i L yU~-Jt jjyi 3 i <y ii * j .j j 4 >“i 4 iiJliff (*-) 

* * 

• ( p^vA' ) • 1 j*~*> 


nr 



0 0 , 

4 LiU-jj Lu jtijj 4 JUaJUail ^ ajw* JLoi I . oJL^Ja^ail AiJUaJl 

f fjJl gtb Ol £z ) a: »~t 

***a\fA ^UJl ^JLii ^ c.. b pl . ^ ^ YT ^Ip J-^" ^ 4*M £• ^ *UJ Jjl 

JpUlU 4^J>%ZA *JJ*0 dJJij 4 (\ljJ&\ ^\_*J 4 uJLS"jg JLflJO 4 jjJ A*^l>- 

^jy-^l (J ^ jjiii) OW* jfr* (J pJLoJl 0^ Ojji <iiii . OljAJlj oljj/b/l 

^ ^L-Jub ja 4 Ed Ihnatowitz il c.«A;Ji liU^j . ( lJtJb£**l ) 

^ . IIjUj Uti j£" <ol dJJi ^JapNlj • J** 1AA OK" . ujlJ a**U- 

. ajp 01 JJ OW-^ll cJ5«A*-l 

* • * * . * , * % 

Ip^*-^I <*L>.X>- a> 1 . flp JS j>-ljt 4^ bi ^jjjJbl <JjX* 

C-1>0 Oi bj-*UO jjJdiH C~>£j . Ajl^l ^yiSl »iJJi U 4 t yi5^ Ol.A>w*w* <j 

4 t m ^ 

^pI (jdi^JLl l^i A^pLfr i-j yJ\>- 4,,aij i^Jtll Ji i yUli j^P^Lil JL>-I jK" . 1 j>- 

. AS* 

<^j . i I A*0 ^p ^Ji 4 3-bJuJl ijmzSjfcA ib-Zbll Jl^pl ^ja 4 £lj 4 ^ OK" 

^Jp a**J cJtib OK" . I-LJ^a ^ ^jiybJLol <_Jl>i > i« ^ t I 0^ OJ^)i 

i)CJK"". ^tS^t <uJuJ j ^ cJ^ . J^i U liLr'l 4^sf 

# 000 

o»Jb^; IjI^>- jLjUs j o^saJIj jL-^>o jLiu-1 l^j «Ai . LajI 

00 0 

. dljil L^IS"' 3j)£\ (iJLIi ^j“^ji ^ Aj-Li»j o^sdJl 4JiJg 

0 

Jaa£ jUi?Nl Jp jjy—Ji 

OK" 4jl li^j . | 4bii I S-<^ Ji OK" . fMffcjjil J[ ^Jp JA 4j\j 

0 . t t - < 

1-dip cilli jp <-J *<**\j 4 0i 

^ ,i JU1.VI ^ J_^M J-U* i5i> ^ . ^1 jJU ^Ul (JUJI # LU-U. ^r 
L*_ut- l Ijilf 01 jXjjj . *—i-iAt IJLA *il ^Pj IJL* ^ (Ja-HI ^»a l l 

0 0 * k # 

0^ ^K" 4*Aj Ldil>* +l}j ,y* 0 y&*Zi 4 ^4-^ OyCJtj 

* * >« * • 0 , 

Ijfjy* <*jy^alil IJUb ^>o 1 lij . Ojj ^ ^Kj Oj-Jl jX^OA jA 4^\y t C ,. idL ( | 

4jL^I Jjk . I JJJl ^ ^j}\ JlUt ) c)K" lill tjJl J <j\ ^ jK" 4 iJVi ^ . .. S 'jj 

. Obi'll \ji» JjUM I ^1 jflfil i IJub ii^L. OK" ? ^oJl 

JLi 4 U 4 OK" Ail <j\J JUaJ ? AjjJ>- Jyfc . 01 d-J U IJUb Ai^aJ c.. r * 

# # # ^ 
4^ yj» AjLJI <J ^ V jJLJl olj^l JjjJj AjI 4^iiu 

^p jlS^i . H cijt» *>Zm*A apU 4 ^ tiyU ^Jl£a oVVl 4 ^JU>-| OJK" . LfJ 4^^1 oVT ^P 



£*>yP 4^1 OjJLi . oufC* Ol 4 4*1 OUiaL c..^^ <^JJI JjaJaJlT’ 4 ( j£*>-j)l 

ill ... tSy* -k£ |JL 4]^>- wL^jJI | yLA\ ) <JjJLM ilJJi <L~£ 4jJI>j j>~\ ^<ol 

y j\J JOy \y iL~*Vl cJL* Jij . OljJ-l IJLa iljJL- J1 lijJLJL* C-iS*" LIL V 
* * * « 

0|: aA& j£- <Lfr LiU- lu-S* {jtf tills Ol* gj*bt-li 4 ^iydl js- *s^J£ iJyLw <-~a» 

Lt>-Ui ^SsjU -Uim <—~5y *L* 01 Ub- Ja . £>y> y* U 

¥ aJO Ob-Kllj c/Wl oy J>II Li ills jw> ISJj ¥ 

dJ-i* V IJAJ . ^OA CJJ (^1 ^ J>^ t (J-L 4 (3^ 0| 

. 1 Chips ( ) oL-i * 3 jpjl1I 1 ijj^il iJjj^JVl oljloJl (j jJjIAI ^«xix)l Ji JLiU- 

olyVl ^ <**x* ^oi 400 v^ : i L oi Future Life e>L>- iiaf ^ ^o>- JUU 

3^ 4^1 4 f-tf 0,03 i£j~* ^ 13j^lS l J ^3/“ OjJ* jdj^l 

# « *44 44 .^ 

£• 4sfjJ t-f*!“J AjlyJl ^ L-*aj 1 t yw> li yw*l C-J>w^l O Loll I bjiy I 0l Lj . I;jy*7 cyjOall 

. <^y£ CS^ I US" Lj , fL jyiil 


jUi iU*W Ji* 

, ^ill !**li |*JUJI Oj^e 0 l ^ |» 44)1 *L*Nl jtsl 0 l* 3 j^ oIS ^y L . l al Jli J-aJ 

ja y^ai Jy- JT di^ 01 ^3ji ^^1 Wt Jj (J** ^ Olj 01 J* 0jjil3 iJj 

JIJ** <jl ? |i UJl IJIA Juf-j jjis# 0i c liij cJl 4 LI c-a-S** ¥ ilJUi «^-V^ (j^J • £j*II 
eJLl LIT" Lil. ^^LIj < jJU ) ^ilill 0j. 3ijlj ^ 4 JI ^iaJ lil 

¥ I ill . -t^I vii—^ 

fj Jy <Jj . Wei 6J&* ^LJI jJu Lpj 01* LI ^>-j* 4jl . [j\yr LI jJ* j?rj\ f-Xi 
C-JIS^ lij . LjI^t 4^jI 4 LLr LmI^j »ii3i ^J^aj L**^ 

. ^«ilj ysi?l>- o^LaXmAI j^u ^Jl Lj1ilj| Oli 4 Jf*' LjI^t 

* <JL«jtll 3 • 4^1 UJL>-1; ^Jl olpL^Aj^l <L>>x£, IJaj 

vL^Tl oNL»-l i Uj^p y^j i jyy 0l JpUJI «^ll ^UJaiVl 01 

Uyi ^4-Al .. ^LJaiVl oi 4 4 J\ . U^*>01 otApUJl <£*l! oUUaiVl jJO ^1 

.. J^LjaiNl 0 fisj 01 J-i <i J*ujl j^jC N .. jyiu (^JJl ^Ul^ . i*j)aiLl \»ry jyy 4 JUtf^l 
U-U-l £jyi ^11 oULjaiVl ^^Jtj \^J- jju.. ^JUl y Lupj ^ ^LLiVl J^>-^ 01 : U-Pj oi 

. « j^Ju 4-Jil^ V NijjJaJl 0 ^P^Il XLaJl «i> JUPj . J. a: ,.*. U <j 

\ °iO 



* t * * * ' - 

Jail tJ j ( | jl a_JLp Ij&JJ If* ^1 L*Jb ycJtJ IJLXAj 

« « . I 

|J> y\P 4 AilAjly*- jXsA* y* 4 y*Nl ^V* ti 4 jl . LjljL^l £jllJJ jl ^JflX»J V 

Uiwljj jyu l^l . jdh V l*JL>-U ^Jl olpUaiNl . obu l» JSj oyaij iLpj 4 oljL^-Ni 
<iJJ jl>- a#j e-ijUJ! cJl . yUjVl J oU-jU jl*£Jl L-ijlp oL^jS yytf If* 4 LJt&r 4 yll 

uiJ . ( Jqi i ^J.1 1 Jl jlj < u-L»t*j 1 c*~j J t^>lll I ja gj£ jl 

JU V Jj A*xJl I ^«Ja.*Jl Jp I jiJjl . a:» « ,* y^P olpLjaiNl dJjfc jl ^ J Uju*J 

. Ji^saIIj illy* Jp 

jjw ^^)l jl. <~*jS\ ltfL>- <J->Ij^J J yyUl Jp 4 jIjiK** 4 LjyJli y* axp ^Jl^Jl U jj 

yyu^ UUp jN V . <L>\j&~)l\ dJL>0 gjJLIl J^*iJl j£*" L »^* 4 UJL- ALmiu ^ jl 

ol ^ iilil ^Jp-Uj jl jlT . A*LpI <3UpI J <1 Ip AiVj J 4 

*f jj* <■ <^l y**J 01 ^ y*r\* «JJ^l t^l 4 siX>j»j*{ \y& If* \iX>jji IjJlj U ^Ul jl A*«^ dJJij yUa 

. uJUl ^-~ri [^i ^ 4^J^l J**H 

Jl >%i ^»lil jl JxJ Ay ^ ^il aJjJI jl . Jpj 5jIp| Jl ijTIJLil {j+i* jl ^>-1 JLa 

(^jl^JL^l J^*£a jjjJ4>Nl £j£- l-** l • J-tA'*'** 4 ^ 

£ilj]l lif. jy^* 4 Jaii Ji>“lj iia>JJ 4 tli^Jll jJ y liU . Ayi>- Jb^jj V . J^Jl N 

Nl viU^ o Nj . JJLjLj c^'c^Jl lUjfc ilJL-JT If* jNl j-iu*- <i,Ui jU 4 iJ^5lj 4 

c-ijpl ^il 4 «2JUL**j Jp 1 : J yj dJL^J . lJb*-l i->yJ Vj Jb^l V . (iJjjJi yuiJ jl 

5JL>-lj f.L-5»lj yuiJ jl ^ja;.>J i«juS*^ c-iyw jl Ujy vi.lj| ( ? liUi . Lj^ ^*^*1 V*^ ^ l^li 4 UJ? 

. jiill iJLi {Jjj jl r^s A^ySW f\j jyiJl jl . dJJi liil UUtfly JA jlj 

I I # 

4 Njl 4 . JCAjJoj J J—Jl \Sm ^jP * ii .. . *~** ^ aS* julv* 4A» 4> * |(v*IamI Ol <Jl£ 

^Jl i*iUjl oyiiJI J jLdl li> ( Jji Ji-W? Aljli- I 4 Joa ili^Nl A>*Oi Uijs> 

A4jA^- (3^*^*^ OlS* jLi A^A^-I ^P i ^jall Ail -Xa*pI ll ly»Pyfl>l 

^aLI l^U“ 4 ! AX^J ^PjJl l^al£ Ajjljil |ll^aJl AjJaJ jl Nl 4 ^PjJl JUil j!A>- 

J 4 yy^J Ulj** iiyk t* y>wJlj A-i^vall Ifji 5y»U> ^Pyil U jl . A*JLm!? 

. yl^x.^L aIpIaxII |I Ija)1 ^jA ^ jAp 

yjii 4ljU* 

4 jbl jj^J Oj-^ y^iaj ^ • jl l—Jl IJj* J ii^Ul y^l jl 

JUj N uJLjl^j* jll . Jy.^il <^JJl CJl 4 Alj a ^l O* 4 yuijjJ* aJoJI) iyflj-j Nj 

m 



J* ^ jl ^p^j . uJJi jl u^S-*t 6 -^j >-*• < <iUi 

£U#J (^-ijl J.&A *il | 4jb ^P^)l 1—AijAJ b> ^A-*l 4 J^-iJl l-V A^iS"* 

*” * * * J * 

AljJa iLxJtJ Si^s^U A>wJl b*-iiJLSl ( |Oi ) ^/alij (^JLJIj ( ) ^V/^l ^ bill £jl>- 

. % A*-bU 

jK - " . 3JjjJU^II ^csaJ jl J*5 Alb-i.1 dJo Jjbi i^JuS^ siJbJ[j • ^a* <3^ j** ^1 j^b* 

4 jijJLL^aJl dJl>ui aJsJ- (J . ( Ia* ) jluS^I jl* # jbjai jlll-A | (jj J:./al l J 

AJyu aJsJ- J Jjji JJLLaP J ^Ijb^Nl jl (^1 . iS Aijil Jjjjj OtJfcbl Ajaill ^ju£-il ^-waJ 

• JilT VI • 3ijbi* jJii 'J j£sj\ Akiill ©JUh Jp . ( O jl ) b> ilail 01 

* * 

1 |sy-Jrl jl . Jj JUyal l jiplj <3 }-Um» <J \c+~*r •& j£" . -b^o fjij j** (Ji-W» 

a^ja j£-J* JL>o Ail ^j^j^ail j£j <j\-a* £-jy 4 v^J^. 4 ^ *W (^ 

jj^i ^1 N 4 f*i jl j^l b jj£, l«i-A A^-jll J^-£» jl . JjjUi val l i y+-* 9 Ajjl j£z~*\ 

4-JU-l yi- L*li d^> Jtf Ail il . £UJtfl aJ ^pJ 4 Alt c-.« ^ w 4 Ua» 1 . *>Ui 

. ^-uVl 4^jli“l jl cjjJLlyaJl ^ 

(jjJLvaJl ijA ^j^LLai* {j£4*r j^iaj jl jJ*3 jyb cjjJ:.^aJl ^ »^*A>t L* 

OLaJj y* (J,| jJ-JtUj ijjljii^Nl AJi-^il Oi^i^ idl ^jsijI-^-l aJIj! j| . 3jl>- 1^ A*i^ 

^y*Jrl JjJL^ll <Sj>. 3jJLP . l^*Ul ^j2a 1I e-jUl A»A*> j^» 5j3Jb* (j^Al^b 

. ( dJL,<s»j t* ) dJUkLi t* (jjJLvaJl ( (jS j\ ) jUw 

* * * 

4j jlp jS> ^yu ( ib%*Nl ) Ail AjSjJ .^a) r^p-toj iLl--Nl ^Jaj a 1>-^il dJjfc -Up 

I # « # 

l*Af^ • l*L^ J l ^yi^ jK^ , Im 

^ AA w Jv* l p ut< jjJ^Jl »LAj 4 ^-^jl *-i iC 4 0^^-) 

« 

JjX^JI <SjH £<■ Aji^b ^ ^pail jjJ-uJl ^l A^A-I Ji'UtfJl ^^ l^l-X>-| 

*” * * 

I ( 3 ^ I ^*X)I jA ^%-Jrlj Jj-A.,^U tX+Aj AjLfcP 0 l Jj}J ibu-Vl 0 | . _p-Vl A^Jrl ^ ^y^Jrl 

^ ^ , tf 

Ji*Ua)l jl 4 jx l jwcj 4 l/\ ! j£i\ *3 jJxa ilu-Nl Ujlp JjJUaJ l SJUfcLu* 

# ^ 

. ill^Nl dljfl^l (^3Jl JUrf^Jl l jP$y??y jUjJo 

(J^, dbJLi bwj . ^j-U^aJl ^jO ^JLsrf^ll ^IjmNI <->Ujb AJjlill dJlA jj* 

* * 

. UL- ^m»W- jl^ U 4 ji^Jl c3j^ ■■ua l l ^iaj 4 c5ji ^b—^1 Ja^ bf jtf*-Ji*l ^Jj-UaII Jap 

JaaII jl ^^Jl jl |JbJ . xa-^\ Jj-iil JJ-l Aib j*x+i jl ? Li>- 5JL~UJ J>- IJla Ja 

jX* jU,,?ti tiJJJbj ? U^jJiJl dJLA J fjJ'-b JaaII yy V liUJU 4 Ajbj^iJl_AyL*^)! c->j^laJb _yb> 

-^JiJ ( X ) di 1 ! ^ l^*r4 (J* j^JI iLil^-* ^ Jju\ Jl i^UJlii 

J*i -A>-l j^/l £>- ^ryi ^ . j^^Jl ^p^sJl |1 bJl ^1 4 N bf 4 XaJ ^ 4 aAjaJ-I 




^ Jufi \\jT\ Jw»j. .!*■* 1V4. j\*\j i& jrf, -_i\ia>. V01\ 

* iX3\ ^aii; . Jw»\. Ju^NJN ^ip 


. UjL^-l ^So: wi)i ^Jjuaj c_juS^ 

(3^ t ^IjjpyiJl 4 ^ ULm* icUJI oL^syill JL>wl ^1 t^UJli) <>-iA { jA Ja 

lu c-«l) aj <jl . Oj^>i <>- jj\ jJl ^.AJl , fclUi JLaIiu V tlJliJl d-ijy 0 [ ? |i l*Jl 

iiliA ^jliM Ia^ — Ail^ jl ^1 UjjSp ^ V ^1 l*M 0 | . Ol 

* C-ij ^ 4 jIla 

4^tjsU jlljJi ^A *$ 0*lP 

« * * * * 

I <jJL>- ) <jl SLl* jl rj*&l UJUaI . jJtM 4 Jj\jLa Jl [ajj 1* LjUr uJ*L-haI JLa) 

* « 

- U>» £-sA> Jli ^>-1 IjUtflj Oil Jyu Jj . jl^5LiJ\j jU J 1 JL 4 II 

* * * * 
taj3*j iftiill £^J^A N Ji (^JJJbj • J — *A»lj <4j.Uaj 

A # 

. AijJjLs^ ^oL* i^iJlill J-s^l^)l ijjb Jj&i^ Ol J^ 

(3_jOi^ Jl Jj-W JS' jeAij t >■! l >w» W -^b ‘ Ji jl ^ J J* 

IU 






j^NiA y 

l$J^ U^JLrJ J^>> V J^twaJl <LJL* jl f \ 4 jS >I <jjJU*<* -b*-y Jaj ? Aj jA Jl aJ AXa j£*\ 

l>- .ilL* JIT _jS ? U~1 UU U^l cJlT bl ? JU*> U jiA d\ ibl J* Jri 

LI aamJU j>j c aJLVI v,..*Ju j> IjLa j| . LI Vl V JjJUp 4 ^ l^-i IJu LI c^Sj 

*>L>- C-jjyLl ^jLSj ii^-l-Ull ^^LvoSl A..,ja» ^l»lj , Iyla> iSw^> £* 1>«J Sj> 5-y-i 

. li>- Oy-y 4 aJLa^-I OIL* 4 <^*ll CjLlAI jl : y-l 

: <jL 'LaJmsM oljLJJ i*Jb- ^ ^>iil ^ LJl 1 Jla vJua> Jorge Luis Borges jy 0| 

•Xf 'Li cJ^lJl ^fi’ ji*Sil pJLftl.* j£ ill>“ ^ 0»jVl ^jA 4-Jtj^ N 4JLJL* 

Li »*i IfJaM J>Lj^ jl 4 ^LUij t^.m.tzJj •JIjl-I <_jjUs 7 <>JI — ^*jJI Ua 0] . <Sj\^j 

4 l r Ja<v cj Xyry Cjt . ^ Jl*J*y J* U^J * *^Ll£»Vl JT — j^va*J' y J* 

IJa . JUVl ^ u Jj;-y L iib> silte 4 ,jjl ^ t Ul iy-y y*Vl L^Ja^y 4 LI N 

Oj*bu by y 1 ^ cjj . L^i ^1 ^L 4 4_j iy*jJl ]ex^~ c.gy- ^jJl 4 jy^Vl 

. £*«5> 4 Ua>- 4 oUKil ^JLL Jyl 4 Ua^l y-1 Jk>-lj . < 4 ^JLi-l 

UattLl 4-j^il aLjJI *!> 4J >31 S^lpl Jl ^jl>l ^>1 S>i il^Vj 




Oj£o U jlp ^1 UJl 4 J L-il c)l . 4**^*^J1 frbjyiJl iijjA 

** fj 5 * u <*»** J* jis; jf _ u-A- on*!A' ^ — (>-*- ^ r** °* f • ■‘Hj 

# I t. * *■ 

; L*-L-l ^jcijjjflj jJcj |I UJl Ol Uj*J* jtS^I jy^UsJI 01 f <&-£*• jl>-jj Ull 

jiPj j*j IJ>j . U J-s^l j [fzj£ -U<?> aJLp 4-U- fr^^s-Lt* jyu ^Jlj . ^LjJJ^Lj ^JU 

A^j^JI frUjyiJl OjJi (iUaJ £OiJ y$* . p£)l <Jp <> Jjdl 01 ^1 4 

|l USl JJa*» I ^>Jl I Ji ^ Ul . llj-i JU *j ^y> iJliA 0^ ^ Ull I ^*. I Ui^ . <U«;)ail Oljj^j j*isJl ^Jp 

• \r+s j£ 

I « | * * * 

OJ Jj . <w-»jL<Ni IJ^ jJCj <uL~oJ <j\ Jj l% dA> Mj . L*-\jJUlj \jj\j*JL>*\ I jjro jJCJ ^ Ull 0^ 

^>-L>jjlj g^Jl t ^L^-Vl oJLa Ji£ ^Jl t 

*—<Ajii. d«xL d-Uj j^UUI ^uLmJI Jic bf 4 Aj 4^I Jtc ^ V*i ^ aa^a^I <,^1 U«x>j 

* « 0. g. 

. 4JiUj j ^\y U ^Jp jy**i J?*" OKj 4 jli jl 4 ->!^la-^l <^l <jp ^Joj Ol Oji o-U j 4-*jIp 5 jy 

. olSo^l iJjJL-j ijJLt Llj . aJLjU-I (j 1)1^4 O' 01 

Jit* (J 4 jl ) i U AAJJeu ( JJUi UJl OK" • v’WO' ^S-ilil *^1*^ ^l^l Ul 

JjJ^p Ol^Jj <. pi ol Oji ^1-uV ( J^ -v^-j Ul t jU—Jl 

« « 

. <t L^i OV 

jjAf . vll^l (^Jjl ^>wJl <JUJwlj , UJL^ Aj y~d\ t^JL ^ UJl <J^J 

J>p ~LaJ ^ ( U ^ Ol *Jp L$*“£ ) ^1 ^ UJl ^Jp 

ji Uii i,.;.«) Ol Ijli OIj ,j**}1 Ol ^ L glai^ j -oLj Jli ^j>- ^ 9 y jjLLl Ujfc ^ 

^^UdiPl {j* l*i/b Jjt ? J 1 "^ fj+* 4 015^1 ^ V jUJl OK" Ij^j . J&j Ol *yyS t U»ljJI Ijyw 

^ Ol^ Uj ? 5 jl>-Ij L^JLS^ olil£*J ^ ^ U jUJl Jaj ? Jaii j~*JI 

! iy^j LflT V 4 IjU OjSj ol £>t 

JjU-U J—^ ^/jLj il . A^ai'j jtS^f Ajj'jJ' dJU jJLJ J\A» AijU* cJK^ Uj 

1 * / ~ ^ 4 

^ iJl^dl J—^">L-Jl cUJj OJL* U ^ C-Jl 0 ^>j t ^>*1 Ijl^Ij ^»ji A>-'j JSj c y*** <j l *<**1 

lfcJU<fly iiOjIjb^r^ 4 OJjlij^- Iftwlv?y U)J-^. <^1;^ 4 OO^I^j \^X^y »iiJljj|^^Jl Ol . V^U-IUj 
iAIpU^j 4 ^JLe-Ui y»ljl JuiJ ^Jl A^ysOjJI i yu OJ —•!4 <*lj>- l^Jl J> 4 

<UK" <a*a^-\ IaJ^P Jb»-^jjl 4l>-Jkl Uj f UJLJI dJU cJuJ ^1 .. JjLs^ C-Jlj 4 COl dJc^fy 

i kiUi ^ V-b 4 <i^J . ^PjJI J>--^ ^1 U JjjL *V j^Jl 0[ ? 

* « • * 

4 ^|pU» y *** , A JT *p^iP 4 4—Olj U*** i • oljU JS"* JpU-J i_ 4^" 1*>A*4 LJ 

* * « i « 

J 4jjL*o> J?jJa^ O'i O'jLw* ^Jp i^jUj J^-'ji' ^ a[>-jA jp* OIj JjAj <>' . UL^-I jS\ jl (jl*-^ 

r.. 



01 . Ja^daib ( ® JL** J *—•U ^Jp 4 JpUsU <-py+~£ j^>- jJl ^1 jj^jall 

yu ^>j ^h 4 4 ^jli oi^uii jr 01 . s^ii ;ju!i ^ ^ Lu n ^i jjjiC- 

. di^L Jjujo 4 ^jl ^JLJl^w. 

oi j j-j ^ ? J>--^ dJ u** 4 (jy*Ji ^ UJI ^ j^~ \ ^ L-,i?Au^J 

ii^b Lbl Jij . ( AjuLaj ) <^-jj di^i.^l J-^aj ^JiJl Jj>0 ^L-* iJL* 

. <j ^p^JI Jl>ol p^JI dJLilSL. Ji-W JS^ ^Jl ^>- c»4i>-i Jij . aJL^y If* ^ UJI 

^iJl dita yfc JjNl JjJlJI . X^\J\ a*j\aa J>“ \ ( :la.v^j ^£jC CojybJ JLaI 

i 4 

I JU^l^ll di)3 y _AjN dUJb £ji) 01 «.c^jUiij 4 Jb-lj JUob aJS^ UJI ^ JU-je . 4 -U^p dr 4 Lyl 

0 £~ U^* 4 jl ibr^* ~*£j>- i)U- ^ Ojib* p-f-‘l . ^L-U^l oyjy 0 j«- 3 i d^ 1 ^ (j*bJl JO 

*-Jl£jlj ^liSsJl IJU jJU-^Jp ii^-il LI I bJl^ . <w—*>-j di^l ^si 4 i^Jl 01 <J| 4 |*f: diib 

. Jjjai I Jp oUKJl oJU C~Up jjJLP dJb£) . OU-KJl aJU <-y£ ^JJI 
4 wl>-lj J£j . <L*j*^Jl *LjyiJl A^*}L/> £jA *\£ 4 ^Ub dJbJlj i^liil 4 JjIJLJI 0l 

O* <S** 'e* Wj IT ‘ Jr~" o' cT^ • P^' J1 ^ ^ Jj N 01 i l* J««i. 

oJLa . jl^ bf cj*jpl p-^JI J^ J^-i^ iiJJi J*^ 01 4 4-->li^ll IJU 

. ^UJI jA 01 4jL> UaJ ^»L**Nl ^1 a 'a+*43> U ^ O^^j 
oLUp J 01 J. 4 N ^UJI ol . jr-% ^r-bLl J,jlJ| Jl J^ IJl^ 

|1 UJI 4w 4 4....^jl Oyb^J i JUJb 4 l*^ O^pLoJ jL-si?^Jl J_J ^ 4jjU*-l JL^tf^Jl 

^--jijp ^llp viJJi ^^J . ,^/J- 4 ^ J^~0 jUi* |lU)l 0[ . ^b-iil Oj . ^^^11 

OLS^JJ (j o ytadl <Pj^i J^j 4 jJaP^I ilic 1 !_Ja-ai JL>-lj die JL>-jj . aj^JlI ^1 I^Jl ^ 

. ^pj -U-U- 'll . ^pj <^l -U-jj N . ^LwaJl ^*1 ^ '^JiS' 

. * < 
aJL*P JT ^ <«< j i i O oUj taXp ^> w . jUll jUi 4^*^^ ^ UJl 01 4 |A Ull jUi ^ jUJl 

4 JpUsJI ^ ob U ^Jlj UmJ JT . ^1 OUJ^" <^U> (Jj^LJ l ap^j JSj 4 jl^ 

^ ^ 4^J 4 ^l0a-Jl S-Lj^l £jUJl ^1 IjP Jo~\ ^ii . Ja-*a U ^Jp I^JaJ ^Jl OljycJb ^ 

f\jA Jl 0U 4 j-Jflj jUJl Ju JpU" J-sA>“ UiSj . *1 \j*~ 4j*j>r £ -Vi^u 4 Ajjlyil ja 4 j>-\ 

^UJl A«mwiOXmJ U iJLp 4^^UwJ ^JjaII JJLp •X> 1 'J^fl dJUl _ (^jUJl 

^Jl 4JuJi-l A-^L*J4 (jj-Aj jUJJ OtT liU . A^aJ ^^Jrl ^iU)j ^j-Jrl Ol^SsJ ^ 

0 d li^ 4 c £^1 dr 4 4 t*l . UJd^ Lor l3jJ^ 0l o««—j Js 0L1* ^ *dJLJJb^ . L^IS^L 

jUJl d^J 4 <3U»ioi (^1 u> « i^i 4 Obfi-i^il dw <3 jH^JIj ^ jUJl 

« # 

. *b>-j jU5^ ^a>wJI oj^rj —- 3JL>-jJl aJ^>- I £ JU* 

dobl ^ y*ijl { j^y^^. IjUj . 01 jUJl OUb l*ip . dp*^ - ) * 0l dJJ bufcj 

r. > 



. U**J UiN • Jjif t Jj . I OjJf ^Uf Ulaji £j£- Uif JjJu Of <^ij» N 

f £t 1>1 I ^\j • 1>-jU^ 2^- klii^J . Uujal a-Up 4jL 1> J doU- ja U JSj 

CJfj . Jj-*-£Jf ^UJl i*r ^if £*U j+ £j* JT J ctJjt . ^S ^y CJl t UU t j*-aJ I ! ilT^ 

J-* UK Cf Cr** : ^ t/ 51 • t^ 11 ^ ^1 </* ^ r 1 ^ 1 ^ o't/<¥ ^ 

. JpIas? l^li <, Jplii * Of ^U-^Nl ^ Of • Jpf-*-* Of *U-5>Nf 

£.U*£>Nl ^ja«i ON IJa , | f oJjjf *Ajjf U Jp (J^sd^-1 ^jal*«f fill I ♦ (Jt^*«»» -b 
^jjl ^IWl £yiJf Of t jtft IA -ij>-jj t j>*i jyj*I> <^f — ^jA b-XP J&\ jJjljjaj cl>-b^ Of 
Of li j~~i 9 Jj* SJtP JL>-Ij jA t ^U&l ULa df-^J JJL^aj CJf <L-+>-j i <j j^J 0^ dJJ 

. cuU&l i> S*j/ JJUAJ Ifb C—J ^Jf c50^^ £jyiJf «jKJ Jpf 5 jJ^j sljJS- 

dJyiC Lplj L* JbOj JS^ Oj^i Of uA^ ou£* JUlf fjA J . ^>-1 Nil* ^>%A> ti^O 

Of O^i Ofi^ U<ajf (Sj^J f >/»*» U«,ja») Oi^J^ uA-Sj l^i Uif ^Jf < u j i l l 

Of UjlpU^- Jlilf fJ la Of JJJi Jp ij . t> JT oJUkLio U J<3 UjN1 ^ <j^y <^f ^ , jaa * w 
j £jA i fJu ^Jpj . U7^x>- ^ U J^>- cJ>^b>-Nf Of <^*^-4 

il>iU-f IsJ J$*" Of f-^-fj j» fjf^ Ji fjif^ ^fjf 5 JLiJ cJuS^ c oJLa jjiilf 

^IjJsu dU>j^I ^-> *> 1 IjiV ^L>w«Vl . <L»»l ■*>*• oli^L*^ jj'LJl «1)| 

« * * 
iLUaJf Of L*^pN o^lif qa Jail olji ^hA{ Of . ^iJf <L-l>- ^1* -X>- . f-br 

4j y-lJf ^jl>w»J Of ^pJai^wj . a^J~! oUJlSvll J^.Ip A-^-L-J-f Of ^ifjJf ! 3J^- 

^6 N Ofj |»JipNi d^f ^ i-Up jf oU-t 3JLP ^ Jb^^i Of 0r^ t)f Jp UjpL^j 

. l^i ^S1 i^wJf Nf vlUi 

Of ^fu fj& l l Of t ! tf.fT'JJf SjU- lj-:l i * aJ\A\ ^JLJrf Lit c* Of Uf ,j-*- JlaJ 
fjbj^jC Of (J-** ji^ ci^ ®J*^f I V*^ 3jJ“f jAJ Of 0^0 * f-b“ Oij-sAAif dwLwJf 

<^f c I ^JaJLj ) jfJ^f ^jJiAJf Oli fJbfc ^Jpj . fjLl lj- ^Jai 5 jU- 53i #JlI JUjcu- 1 jf^P ^JpU ^Jj^Nf 

— # 

• j>“f -W»J ^ 

(> ^ r Jrfj Qf^liff fjv Jyilf Jji ^Jp Sjili J^^iif f*AA ^ oJUvM LjisJf Uif ONf lijpj 

(^«iJf > j]fl<fli UK ^Ji2f Ujj^4 jIT" ^^*^1 jlj ( ^C y»<iJ ^>« » ] f 

C iifjiJf oJL-Jf ^3-ljJ ^f tlLil^-i oJbJLftlf ^ f^nJl l..AX» y~* . 4i^jj jf 4 + ,~i Of <-?*£ U *jj£ 
^fjif {j* £ji i>wJ t IfSfi oJL^Jf 4LV JJp Jl C Ajui-f (jjJ^ Of jj* 

S JLmJ I aAIp <aA> Jp* Jj . lpl*f ^JJl { j~j yif oJLwJf c5jUj Of J-i ojj.^al Of 0r^£ u^“^ 

If^UJ Jp Jj^iff fjbjK""j li ^♦.«o L* jJuij ojj\^* t l*fi Ojil^ OfJLiaJf Of * U*> <uilj L* 



* t k 

. A-^aiJ' fj ^ . ^Jr' ^ <kpJi' jjyiJ' 

t cT^L^j^ 1 Os <3/*^ a*^ ^ £oi) u^ £jy' <jj^ : OL*y tlia—**V' 
ja ajua I ^JUaI j^JiJ 8UiJl . JijjJI ja Jj-UaJI U> 01 ^jU) t^o . ( * \ *%j\jy Ij 

Jl 4 AlJt-l (jjjj O' jy 4 jJLU ujp* AjI 4 JbJb**lllj 4 _ <1 \Jhj \a UJ* jJUj V 4jl . <^Jr\ 

^ 4jjJ OK^ 13U . (jliLijVl IJUk 4 4ill J-^n 4 "V O^J JS** O'j 4 Ajt j QA O'jLL* 

AAib ^ ^ LjI (^1. Ia^Lmo l g jJ L* ^jJb 

. Oj p -***-a)' AajOi* SJL^Ji 

loJLw- Alijjj t £JJI Ajli c.^jiJ' jA 4JjU j U O' ../all jJUj . JUj All! |i oJl* Ul^di ( jTi 

Ja LaaJ\ ii j*ju ? jJaA^/1 slX&\ ja U^a/ J \aa 8^U*Jl JL£ O' UfjT) j£jC J* ? SjIJlI 

. L r I<r Ai-Jr-'j S»X y » i ' •X+^j) o' ^^0 «i<a" ^Ja <—^z. . a«.««a ‘ > lijJJ L*»^' 

? <~Ju jA ojjj L* SJ UmJ ' cJjOj 

jl£ ^ J'J^JL V (£ jj' A +*Ju cJjOj l^' ijA oTls)' oi 

* . * 

JUi*' or j] . jlsl' { j&ju u3jUa» JJ 4 la a:" oJUfc *UAj . Jl^I A>- (JjAj 'j^jC ^..lla^ Aj\ . aJ15 

O' Laj' Jj 4 Olp-' tj* £jplj <jb*A j>-\ ^ ajl Jajo 0^ 4 a^L-^- 

. aJjJJ' olgJU-' ^ AaIaiII oIa yiijl OH^* ^JL* ^ ^y* 

. Ajj'^il' |1 'jaI' 8ljUiv-' i^TJ' oJLflT** dUU 1/ j^rl (J^i» O' <a j^€ 

^ Sj^uaJ' ^Oai vlJr 4 Uli A-j^j>- L^L^C AJLai-' O^Tj O' £^i' ^ Jb^' ^il <J>j- a' O' s-^J 
aj' jA 'J> ^y*a£. jkdj C-i^O' { j£i . ^LJjV' 'JLaj ^u> ^01 qa ^JaA^' oJi*' 

. a^y-*A» ‘■bO^ ^Ja j^15 O' j$*l 

Ojjj^ JL^A . Al>j^i?l AjLT C-Jjyij[ jlj (^JJ' -j^' l,mimJ' Aja>-^Ll' aJ> CJiT 

JV-^ ■ 4j\y* ^r‘ y^ Ois^iji* oUJaj ^ C-Jjyiji Olia^-^t* ^U'^Aj 

0| . '0.^- a'j' ^'j jAj 4 'j> *i'j ^ ^\y^V» 

(jjAJ ylj^ AjjUJ' A-^UaJl ^1 'jaJ' O' ^L-' ^Ja ^jAj C-ijyijl J^A Jp- A y Oi^l' djlTi' (_£Jb-[ 
4—w—Jl OjjJLA-' yl7j OV 'j> . '-^5* (iJJj ^jJL>- yljj 

Oj . O-J^j Ipi ^ ^J' -50 a ia. ? OaJlj ^jL*J ilTj £jyiJ' ^ <^' 4 ,j ^-AJ ^J' 

A^-iJl Lr ii S^JaJl i\ji\ ^ AjJLi; AjJai jui- IjJ c3JLi ^)1 4j_p»J' 

. 8JL>-'j ijai c>ii 4 j j£ I^jIa ifjiaX 

() • '■** os^i Cf^ <y (*) 


Y .r 



n ^ I ^ | 

tj OJjf \ci . 0| ? f\/ ir* y^ ^ <J* 4 

tiJ^w Ajjlyll ^1lydl V OJiS** lil oJOfCl . jiiU i^-L>- iilift jy>-lf~i C-Ji gjJl ^jjjiil 
j-X-j U £tJai**J V tiJUi ^ (Ly^Jlj . ItJ^ JjoaJ Of Ojo 1 ! LIT 0Jb*V yiiJ jl ^ 

* w «<»*J x **~* |^ l^ 1 tiJJi ^|*a> ^ “i**** 1 ^ 1^a)I jl ^a l g.L,laflll ( ^L>«i>* y < 

I ^ 

• L . i **— 1 ^A 

Or* .la««*j J^LiJI ^JW 0j. <UiJ siiil / $Jby JS^ ? 0l Oil lil*i 

cX y o^!> • f > X cf . <u» jjy d Lpi ) jf . f j^iii 

* ^ . f " w 

£jJb of ; «.^j IAa ^Jpj . 4x* ^j/*bo of t« J£*" Ia>- ^A 4 4j>>Ii^ u 

^ « * 

cJ>j (J £jyi!l lf*~* C-J^" lili ", <Jl <*xJ Of *iJJ (Ja^ ^j ifl oLxiVl ^a . jycU p3^Jl 
LOajI iiiiLi Ia JS"* 0i t <X #jAA i ^S l* JT jJUj j\ oijlo* jy O^i *X>0j 

cJuSj LflT £jyiJl l*x-J cJuS"" 4 ijJi J^j 4 c5> 0l O^J 4 o*y J^LiJI OJ^I iSy 0t 

• i^r 3 d Sr^ 

cil OJJi cilj * ^^iAJ^ Oi - ^ f— <fc ^— 

alOaiiC ^L>> £>*^ 4^*^^ ^jLi>-^ (Jp 

4 J^*" ^-* S-^i 1 4*lU 01 Ixj . AjjO^-l <j\ jjiJl ^yilf jLi>-^ ^AJ vlAJ^i . ^0 01 

. 4^# iw-iy* 4^-fJ^ yiil Ji L15" U^ljl ^5^-1 Anil 0l (jAZi -Ui 

01 . SlJO ^**0 tOJjlJb 4 oyn-i* V*^J 

. SO^i-l £jjii\ 
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/Uli U oil 

5Jl» am iUjfefr Sj&b lp£ JlSl jX* 


Sir James Jeans 



J-nsi 01 tf <*>j*\ 

. viJLp Uli L I y»l 0l jl t L* <*£^aI ^jay^aA I JtjA <L*J-I d*lft cJ* iiLI kii-i ^! JL>“ 

y fr LM La £*£ 01 Jp joli Ail SoU- -UaiJ Liti 4 JfitJiJ JLp aJ L UosO 01j j£*i Lj^p jAj 
oliUaj i 4 Lpl^ Ijo/ Ujik t c-JJO Jjj ^ jij!y : ^ ^ 

^-Ul JauSj ¥ J-jill li* frLiL <y * ^ ^ <-£>^ *W**b 4 

4 ^^ <ij. ^fLdK" 4 OLjVi Or* ^1* O^A* OjLiJj aJjL L OK" loj ¥ LiL 

; y_^ jij . <u_j3?»pNI ulUj 

JL>- .. 44>-^Ia £\y\ ^aUI .. j£jd\ L*lj yj\ Jp t-iilj ^>1 'Si* jyaJ 
£-* .. l^l-L 4^13 jlyl ja OljUil .. UIjA Jp IfLw Ifi* Jf f»j27 4 oLbjJrl ^ 

ijA «A>-1 0l J-* . • jj-4*P 0 *; \jj+a£- .. £ JULjOl Jp 4*rj* 1*4 cJUi 

k —££ Jp ...? ISlij jji . 0^1 Jui If* pialij opj3K" jj^s .. flp .u* l*I p .. IjiJj 

J .. (j-Jt 1 * £.L*-w If; jju .. 4>lU If. <w~P^J .. Lb l 10f5 N .. «L^4 Aj<XiC ^ J N 4 C.>4 
Iaa 1$1S" ^.^aJ 01 Jl <LaJ U 5ji Jf Jj»j 4J ^>wJl <jLpl Jj .. ^Plj l^i 3*. La .. f 1 Jaalt 
j^J oa j£ .. iJuJor 4-^aij l-LJj . LfryU ^^>-1 Oby-jA l*j^-b £±*At 0 j>j . tS oW -ja 
^ •• VjP Ol^aij fj&J* .. 4 t Oljij 4 i->- f-L-il .. JLAidtj 

4 A 

^ Ip .. Ul .. 3 jA v^L^p .. iii^U oli S^U .. ^pj ob .. i~oLM ^ 

. ^ Ul iJu ^ 3ji .. oljJUl 

lf-1 . iili Jubf-i V ? y J'y' J* ? ii'jt c^li iiL* 1 olj oljj 

<_ij 4jl 01 JitU ^Jt ija .Jl oj> t l-i* ol . Ujl^Jt j£s *5/ £j\ij> jO*J V 

JM-'.Ji J**. *^>! . ( j^aiL» JL>- Oj^j ^pjJi o|. Lpj a^i 4 

- JiU Jap 

^ ^ jl^ I J-aaJ 1 0^ dtUap! £aJal^l <J*ijr™ J**~ ^ ® La ^Jj 

. « LLp 0je~ > L^iJl ^(^ti . i a^JlI ( aAj^\ ) oljliM J^i ( J^ 1 ) metaphor 

Ljlp- 4 . *yry ^ Ja:j JaaJ^ 0|. ajIOj jl^ Ail 4 oljl^lj yi* Ja*3I 0| 

JS" 0| . J^| 6 j^ 1 <0^ Jf LAJ 4 uJii I^a» 

01 . J>-b Jy i <sy\ oL*J_C 1 O' c j>-^ 4 \ 1 <£y-\ oL*LSy 1 Ljo o^fi 

«jsP Jl jjlP f*5^ I <ib jl^l 4 *ijy* J ^ jiLall 4 I ( * ) 

. ^ pjj-jsll ^ . Ua j\jZ L jAj S y/ 3 d l l y IfciAj . ( cJbi Jp 0“^ Li_/4j 


T * V 


. SjLl uLw? i_£ j ^ {£j>-\ i\jC dl jA ^P3 ULp 4 4i-*XU jl c AjUSvJ! 

Ob olji Jl JkJ ^PjJl ob OljJJl ^j€ Ulj . \X .-O ULp Ja«JI JJ JiJI 5Ji> 0| 

oi. L-uit ji >j ut <jt. ji u ji u> oy j*di lu # <tj4 j\j*% j*ui j u ou t ^ 

I JjjL* OI^jU iLoVl ^jLjj . |i U3I ^Jl aJLjJI aXa 

<^JJ1 Ua Ail 1 ^ILt U>Uu ? ^Jt ob ol,AJl <>jU U ? oil JiJl Ua y* U 

j* Ua 0[ . ilijbilAjA yJ JapU* Jip^fb JJ J^^OlTlf O^ld^Ti^ 

ol t AjCJLaII OljJJI J^ J *X-X>“ olji JV>“! Jp ^jJl ^ (,5*^* f *jl OXJ^ 01 

oljAa£ ^lo J[ Jl7 oljJJI Ol . J *jj~* <jj~* i i>)l <^*±*-5. i <^^1 *<^l 01 
A-^ij OJlT lit* ijf Jlu i fljjJl Jp Lp-si; <UaiJI l t ^j i jlj-i^b SOjJLs^ olji f *~ailj 

■ IrA 

« ^ 

? 0i[ ^j-UJl LU t *u*Uj JJ Ja^i Jap <_£ y** |l UJI Ol OlS^ bl 

t£r0' l/^' ^ I* 

Ja . JU jJa>- U jjp- ^jL-J ol j* oi JIJ—Jl IJla Ol ^ ij^i Jp ^1 ? IjI u 

oy-U- I I JJ 0ys»- Jjij ^ 4 tJl Ja ? jVl ^pU.> ja pU ^ 4 yAy Jap Ja ? Jaii iiT lit 
^\ j£j\ 4 JiSfl Jp 4 ^Jl . £ib JA jrf 'jfi LUb Ij^iO yOl ^jl ? < JL-* 

*{ aJNI <JL*jJ1 j^p jl Cj-.lull 4j>-bi ^ joc ^iJl Ui <Jl ^jA j&\ U>- C ulT lil . \c>* 

jl 4 JUoil bU il i «U^J ^ «oJ^S5- . ^Jip 4 4-->l^i"l ol jO-i 

4 lilj . 45 -J|Ia ^jA aL^AI L* <jljb ^P^JI u3^pl Ol ^ aII lOA Ol J^l ^ 

f t * t d. *■ 

aJL*jij L* ^ Ol ^ 4 f.^iJI <-aL* ^jZZ Ol IJbl N ^JLil dX* Jo 4 (^Ij jfyi5^ 

Jtj Oj^i Ixl 4 l«<*N S jai«4 iJL* 4 -JIj 4j>w fx***? Ol <Jyl Uxuj . Jxb 

. Oj^JVl iljb- O~i o j 

4 bU . ^^1 *1*^ U ^a ^p^II OU (iJJi jI^p ^Jpj 

0| . <il . U* dj>i-l frj-iJj *^lj^l t 4 4jl . Ob 

( <Jyu£jl ij Ja> ) ontology J-^USl jJ-I \£ jU ^^lJI 0 yi]l 4 ^ j^^ll xJyl^w» 

. epistomology a^I ii-Jiij 

^L^*JI ^a (jjb# ^*1 >jl^I J^xa^i 04 ^ bl . d^l* ij^u^Jlj ^Jap iiy»il 1 jL^i>-Ijj 

A 

a*a\£ oLobjJl i ^ 4 L.Bass iLoMl OlS*" . ^p^II ^Jl Jl 
4 dilllj JiJI ju Jp UJI IJLa OlT . JpU" 5Jl>- J U^l (j\y J»lJ j)l I JU 4 UI jOI 



9^Jj4aJ! aJLw* ) AjlyK^J 3 Jj Jp tjj^j# Ajt*M^lA]l Ji C Ajyijj^J^J AJy*il ^1 

AjCJLall $^^4 ^JaJ | «\j oVaVaN ) Alaf- j I ( ^aa\\ ^ju ^p\ii\ | : ^yalj 

. A*4y*^Jl £.L jytJl ^jA l^LwLxxw* 

J^jJl 01 ihjAA lja4 y$il ^ . oJyU V J^aJI Jy«^>- . 5^1j^|V AA^P aJLJl! oJuk 0| 

«Ju5j aiJLp ^y£ ^JuT jJ^l 01 t li-d J^-' 0l jl^-1 Ujlp Jp 01 c y>4 j^jcj <, <^1 . J*a*- Ji 
<*4>- oIjLp <^1 jyb <^JUi y a-^jJ-I ^JLp 0j^ 01 JUJdl . tiJJi Ja# 1 ^1 ui^pl 

J Oj£j ^y) . yj (^jljl 0|i C l- - AAjjJsu 1 Jjk A**ji-1 ^ Jp lili • A**y***^M S^jjLl JLav? ^p 

. aiJI jL>. 

01 . A. ;s rtwlt OjyXs;- ^ a 9-yJu* cAyi < r ~*~-t J>-1j jLs>-Nl IJL* JS"* 01 

1j^- L^b Jxd* LJL* C £^S - ' la^j SjlftjJ aJLjU aJjUsi* L^>- ^ neurons Q^^/awJl aJu* 
0 0 

Li*jlaX>* y-w* 1 jlf>- t j^Jaill a*JU,p jjP c LiU Jii UiL JyLj . AjjSy* Aj-^aP A^ytxU ^ . / a : l 
$ ( CIA ) AjjS^ll ^4jL>vU*Vl AilSy$"* C AJKyj jL^A*! 1 J»A A-dl 0l <*»*^-l lij^ • Aj».»|flwll 

. IgJLt* oUyUil 

<n? ^ J *<£/** <!f <■} i by-** JT ij J*AJ Jy*-y* jifJrl li> 0t 

Ov • & >m 3 ^ ^1 * 

. AJ^Jb£ aJL>wm 1I A/LA ^ I AAgA ^ l ^4 ^ jSM > i i IjA ^ ^LywJ ^«Xpj AAaA^I 

. Ui> |*JU-I ^rsAtJ <-iU^ kiix ^ Ay^A al l J^-l Aj ^jAj ^yu 

^yw» ljl^4 aJLaJ-I d j>J .. A-S^l AJUA^\ } SjljVi (jv 5iyi»L* 1 j> ^J^lj 0| 

iJLi-l i y*^ OljjJl £jA AjfluJJ 0y»j A-LiM {.Lip (.liiiN Aj^uSj . JyL* j y^At- 

U-J JaS> aJI>- L(^l ^P A*iiM « ^at AJUa* jjP aJI>- 0 

0 0 * 

AJ>j olii>- SJp ^jJJ Ji dJJ£ ^01 AjUA^-I d j> 0J . oj^il ^y* Llim IjJp cJUjiil Ji If^L Jyiit 

. ( aJU ^JJkl {jA Cj\jA 3Jp ) AjjjJ 

^I^aJI J^IJ ^yJl J-^rww Ail . A*Jy7 d^jU-1 ^jIp jjp d>j^ jiu>- 

^jJl AAysll £5 3 ?"^*^ d#jl^l 1 J> 01 . Sjyfc^-l t'ifyr Aja-diil oljjjl 3 yj 9 ^JJl 

0 0 ^ , 
IjJp 3l>U ^JaaJI JaJ . <OJ£ aJI>- ^ Qyys^Jl £V*4j d^jl^l 1JU ^AJ UjjPj , I ^PjJl ^Ja# ) AJf"l 

0 0 

. aJ ii jX* t jJJi ijy c \jTj . ol>1 Lja* 

AmmjJL l|-l ^%A> - 1J^- Ojy^dA dJ> ^ <m ^^*^*** < * ^J«^Jflll 1JA ^y* ^lill ^vmaII 

# « 

jl Ol,Ja ; ;ll jjw 0jil ^JjIaj . A-ilill ^y« «^aJV1 ^ AA Jj £jA 3Jil dJ> 0| . 3ji 

* . * * 
dill *U1 Ajj-sAaII A^jJadl d^J^- t iS If" t jja J1 ^y* Ijyl^ 0| . J^-ljJl 0^ ? >/awll Ja# Jjij (jw 

. 3Jil 


r .<* 



jfi\i : J-Jrl \j JfcJl J*Uj 

^ I ^ # 0 

lili ^ ILL laJtiLj Ol jL£ L*«Aip 4 4 lil* ? Ol c.^i» Jijy i_i-S"* 

4 \jJ>< 1 a <L*jl£ JUvj 4 c£ j>*1 UL^-1 Jaa^ Olj t IJbs- A>w»lj AjS iljL c.L*£»l Jaa^ Ol liL>-l <L>>\£ 

* « l ^ 4 

^A# £*w»l 4 djlp JJ Ia>L* 4^j>- jjj LT ^JJI J*iJl jt ? idl ^ OjJ Us V=lj *LA*t 

A « 4 4 

l»JUl ) l jl yfclJaJl . ^£a C->L<ajNl SiUS^_iu^sxU IjLIp ^ja dJUJLw* pJLdl Jp tJjJJ Ol . A-#u N 

. <iw- jl 5 JLj^ 4 If*** N oblp JJ I^jjaJ LS*" ^Jl jUiNl (Jp Sj-UJl y* 

4^ JJl viJLii 4 O^pl j^S""Jill ^> 1 —Jl jl^i>! jjJLj ^jp A^U Lp jJ gjJl djJLijl oJlA (jl { J0 L (Jji 

^ A-m./iaII lu^lal* ^Lio-I ^ l*XA £lO?j JUaJ . 4j..^awli UjU^lal* OlSoC 

aJUoaII o£y*U ^IjJl oj-ydl Ol . ^^wJl ^>111 ^ ^JtJl c-**}L*l (^jJ tayfjA jlfA-1 IJjfc 
lj> 0| . O^JL* <i* UjJ flp 6jXS> IftjjJajj IaJjJUJ c3j*~--j JL 4{j* 1AJ 

I Jj^JJl JjWl LJUp I jl ^ <«►} . Jujl iLc*! ^Jp jiU 4 jL^-Nl <Jp jjtf jlfJrt 

|JUjl oUl^*l Jp LsAP oJUj jU? j^sr 4 JjJill \jjk ^jA jl^jr- j j-~t> Jp 5j^U 

. Silil M 4 i)jL* 4 gJli IAa 01 4 J^-T j>aIj t . <JUa]1 

\j^>- 4 4iu 4P li^>- APji-^* l^l . 4ijS*y.l }\ 4—-^* Jjp 1^1 \ju 

. APjill! l^ilJl Jjk ^Jp i-JbOU aJ ( JjiJ l^Juli J \yi~ t\y>-\ Jp djjU l i^>- 4 jls 01 
aL^JS^ djyw? 4 j; .,rap c-#Lil ^ oUaUj t <UJj 0 *^ApIa> ji pi .QXyJl d jyd /^oCj 

* . # I 

4^ t>“ c Ul>-li 01^* ^ 0»r lil 4 0? jwa^ . 4 ai . ^awl l 

y aJjLI ( JIaIm*! I 4^ 4^jJl U ^ 4j ; .,^awll U\j^>- 0| . 4«i.,^aJI Ul.!)U 

? J^sll djLi 4^ 4^1 — OOP 

^5ja 4 ^ wW?ij 4 ^ 4 ^Jll 4^1 4 ila>-^ll Ja# 0 | t j* ^li 0 [ 

ia^ll ^\j Oj^j t*JLPj . ^ < i r t \ 4^jJl 4 <JiLl JUii*l 4^jJI y* 4 c-... ^ ll* 

U-J-^ |l UJl ^rs^i 4 ol JJ* 4^^ 4 sl>jU-l J^»-W Alai- JAJ . JJa 7 jl jju 0# 

^j^/l ^Jp Uii Ja>-Nl Ojj-sAii X*p\J$ 0^/1 A>-lil oLil^*Nl ON lJL a -. j>-\ 

.AtUsli JlJ^ij 

OK*". I Jo*- Wj>* OiS*" 4 ^^ • J^" O^r JLaJ . Ia4» 5J1 L^lS^ c...^J aJLaJI oj-A ol 

0| . 4£pj Ij^S- 4 V 0l j\ 4 . AJLgjwJ ^-lPj 4 < J s 3t»—J iju 

- # * 

4 Sy+~* 4 ^ «^«ojj>* oVl LixJ . AjU>Jl O Ic l>w»lj ^ 

Ijl^Ij aJL» La 01 . 0^1 <& ^j£si ^JUl 4l>jU-l j* 4l>^U-l J-3?.—J 01 . (£* 1/ <~+ojA\ 

4 4 * * "" 

<li>JLJl OJLL 4 ^ <0^ . A^Mjij JLv^jJ Ail JL^iyi yutj 0l jji d->JL>w- lJL>- K*"ljjl 0l . 3l^» 4 ^ A^jii 4 -^iljJ 



^ ^ ^JJl Jj t <~Jl> j a~Jl> \x^\j £^J\ Jj t $1,11 ^ lJUtfl; -Uj ^ 

. dl^ll ^5 -W^j JJ ilp *xi 4^~JL> -W>J (J 4^*^U 4^oij 
— « . 0 0 * 

44^1 yl ol jA . jfuttJ L*-^ ' P j* ^A#l ^ i * ■«-. ’ , 4 ■ — 4. t 4 j^I UI^jJij LaJ 411 IJUb J ^)1 

^ UiM y, J* ? 4* ^ ^JUI vloU-l U I ? lii (.1 cJ t JfrSll ,y » : UL-Jj <_£ y>-\ 

0 & 0 j 

tjp*- Ujj^./a.) jutj l)I LJp i viol^-1 ^JL* uJJi ^ 4jl . ? lj—oii 

• * 

0 jAj ^jA <^y*4A f,jPr . *XAAA Jo-\j {J* Oj . 4 JL 3 LI 

. jl-L>- ^y> la*- v--i f <il £aj i A..4^awJl 4 JL 3 U { j+~i £f <J 

l«* AjUjjjJi ^jA S-b-iP Ipj^il 4 j[ yJLJi Lj^UM 0^ 

J^ljdi Sjy*jM 0^ jJ^JJ . JUi-i^U 4»JtsM d-ift 4_JL;ii ^1 4 , ? ya«ll 4^JjLl ^ 

# # 

^X4. <_£^>-Nl 4 m;4^wJI 4j^Ll d j> <jv 4./a ,/3>%Za Ojji# ^ 

. N jl 4jjU jjiico jl J>-jdl 

^Jaj 1^1^ ^ <jl JLj ? 4»^li d«X^; ^^ . cyU! ®jy**^*^ A* J Li 

Uy wij>-l jju jy 0^ 4j4*^»xj l»^ aLi 4I y ijji ^ l^~\ ■«»p J 4jjLl jIj^ 44 U 4 

. J*ii; Ui-I J^. iUJI 

* * t , 0 

4j£*l~ Cy»* j-^-IJ • »A>I 4jI^- ^LA ) 1^4. ^Of" 4*I^*ill 6 0| 

t?r . Jj- ii' cJJ j7 U^LJl ^4 *<Js>r y>j methylamine uy%~A 


* vi^ 0\^ 0\i>3?r 



T) ^ 



jA LUj 4 vUi* jSLi u. ) OjjT 5 j3j u?rjj^+ i)y* J* Jdy tjr 4 

lif: 4 ^\ci i l j*£ ( ^ t —j.aldolazes Ji* 4 a *-$11 Ji+JA Ja*j J»Lu ^ ^-xll 

. lJUfc imj ^-iJl jl^Jrl O'i <* d-iltil 

^ Ijyu gjJjjrJl • (J* 1 **^ 4s*+0*b\ A-ii-l I AiljU-i ^IjSj ji 

<—j Jb JUp l>-X pIS Ua>- Ijiji . ^LJl IJL* ^y ^Jj- ill J>-JU • L$*^[ *-->b 

i^A-5o JjiJl jli 4 a^ ( N ) uy*-jj3 0& bU . *si- jl JftjU IJU <3y 4 

Ji-Ul j^Ui Jl Jby y -1 JUli'V 1 >-j 2A* t-jUl jJfej 4 jJaaH J^j>0 c£-L) ^biil cJu $ Q J^JlU 

. cyUl 


^iVv<9 0\ Aaj NM2 0\w^***\.\ o\r..<w.«^<^\ ’. *-j*yvS" oNsfc'i 



c »—;UI £* LaJ ijuxa JLJl Oli 4 ^.apIaJI JaiM ( N ) 5ji c-j^" bl L*l 

Jji aJ cJu^J ij j\jJu^j}\ jlliL^]aJl k^JULi 4 a^asL jl Jju c- >LJ1 ( ji* 5 » 4 »—;-X$-» 

I ^ ( aJJpIS ) il.l t * , jNl jy- ^1^ l* ^Jp JS^ . c-^Ul Ji* £* c ^IiaU ) 

bj ic tj*j ^4^ ^i ^ <-bi ^jJi Uj . *—^ui <3^ ® vi.it*. i>-^ii* *-->Lii; 

. i-idl -Li ^ iL-il;l J\ ? ^ b^l bit Vt . yuSA^J N ji yu&JLw 

T \ Y 



4JI : iJUaJll 4^11 


^ jl *_ a .^‘* i^Jf.L*w LCjj . J**^$j** (Jli* ^ji./Jall (j Ljl^ 

. i-iyjl oU-Ji aJU* JjU ^JaJ *V OiiljJl la la a 11 jl cJ^Jl JoLa>- 

OijjJlj oliji-t 1^1 . j*j*Jj** *ia* <*nA>»-JUM Labile Jbfw* giiji-t AJLii-1 .llj^ Ujj til li^J 


\jJ\aj]a^a lyO* 


* t 

i-> <U« . <ip Ijail Lw# <UaJl £• injJil a^ jJl JpUj j£" JjJLuaJI ^ <UaJl 

«* < * 
li b - Aiail\ Oil>J \ c ~*j>t OjJ-^al Jb SjJJl CJ^ jJ . tjj-U^ll f y^9 U* ^ ajoij 

a^ji-1 1 -La jl . NH f.^^-1 yj.lll ^aa) 1 l)^L«JL 4 pJ i lilj> SjJUl oJlS^ . o- <Ua.H jJJi 

j 2 * * 

p r~i < w»~ w ^>Jj . j\*L> 4 j\3LJt liliu Ulc *~z*j 

. JJaa ^ iLtj^ll ii-iJ-1 J 4 ^liU 


jJLj ^SsJj . 3 jAj \mA AJU^^CA Olji ^ji^OA Lp> Jf . iijOL jK^ olijjp-l j| 

cJUff I j\£ jl lol^ Jlil {£jii\ jJj . a^ji-1 taa^ ^ l£ja)1 oJLa jl 

MajiJl <Jbjir\ 3^>Vl jj*4bj i^J&Jjll JlAJ ^Jl . UL*j Oy>AJ V jl Cj\£jjif 1 

lyLjiw jl . ipyiJl p^Ulil ^ ljUo jl 3*U*pt J* jl : JslaL ^1 . j^A\ Id* ja 

jl^* ^ Sji ijl C^uj-v^l <la>JJl 4^ jtS^l jl i y^i ^JsS ^ Ip J 

. S-U'Ull aJU ^ ^JwaJl Lilt. Xio Vj 


fjl j'j** jU^J [aJJS- fjeL^LAiA V ^ H ) 1 

t*l , j^~j^ ,^* a jUj>^-j^ L+^li liljS^JJ JL>o J uTu^.i>ujroij i .^ 

^ Ai ulU SjiJl jl . ^t a> > 1 l l o<Aa . jl jf^kZ^j j^ aa)1 

•■»>' J^- (^» • (^L^- 1 4 j^j^-^Al (Jji <ij£* <~ZJ j™*Jj** <la3 djJc^ 

, ^yjjJl V gi iiliA iia-aJl j^ . Llj cJ^Uaj jl ^y«-Mail ^l.hil 

«» # 

. 4. ^ 3; CijJl — l** OlSjA-^J *-r , y^ <-^Ul £• vl.bll ^pUi» jl Jjua 

jS 4-^Ul tile j| . OcJLil 3jjJl £A C-IpUj jl JUa <UaU «JjJL>* L* Ulc 4, ? >w 4 ^>-1 SjA 4 iJLftj 

5jLi»Vl a-Li 4 {JIjcJ’VI ^ j+4Lm j <JjL> 1 jU L>-^L* ^LJl jlS^ lit jVlj . AAplja> a-# j?j 

oli 3jL^l 4 1 >-jSa* Jljj U t—^lJl jl ^Jl jJ£ JS1 jl ijyjj*0 < J-ii*«-l lili . l S j: 

. l^« 3 jj*+e Ajtisai j* ^Jl A. ; .^awll <SljJl Jlf- 

i JaJk>%±A yljJ Oli SjLil JjLi d-L>*j Jjt^l j^a<Jl jli [aI*.a t-^LJl jlS*" lil U1 
Jp 4 UJo; 4 jl iiiip lJA jl ? Jaia Uj-li . i_<Jai jA ^Jl }S ^waaJl JL^kdl 


r^r 






g or dJiLl 01 Uj . S-ij-UVl jl ^w.^a j 01 4 J »JyJl jl <-sii Ol J-TjJl Ol . 

* t t 

C-»*LJl Olf 4 C-*>bJl £*A jpLtl)l L^J ^ \g»**» > * 4 j«^ «/3) |i jl 4 *—«*J1 4^w»JLll PjkX)j^* ^ 

4 J*-w Oil J4 j . JL>-lj cJ»j (J 4 jT-W 4 U* jI^*J £j2A* ( U* O- 4 4 l a iiir ) 

Ol a^JlI <^>!jb-^J ^UiU J~JL~Jl IJL* £• jwJljj • jjbrl 0^oJl 4 Ja-iu ^^ 
# * 

Ia>- j-Tj)! <j~£ ^ £-*j 4 4~jij cJ>jll (J 4./ai^u SjLi^j ^Tl^Ol <UIp ojLM U* ^*-*^>0 

Vl <jy j^a\>- l-*~J ( j\jjLi»'yi <jylA O^f ? 13li ( JL»w (jj.l'...rail ^-uL ^L 4^jJl <Ua)I JL^jT ) lita $.^£o 

. Ol^l Lo (J L^l 4 A«;i^w)l <j j^A 4 jTjw 

yljj Ob jl ^j6^a jSy 013 3jl0| 4 4]a>- ^Jp 4 llLjfc Ol 4jk*-*>U jl^ 01 J-TjJl <Jp 01 

I # I I 

4jl . iir^jl £lj j ijA byr djLiNl ^..,1'aV 01 ^>*£j . iiiii jb& Ol ^a 4-Ip U JS*" 01 . JIp 

. ^jpNl j£ 4>0 jj**a) 1 ^tlill ol 4^1 4 ^oji*l (_£jI«J>l ^ V U1 Olj 4 (jl*ll 1 

<0-Hi Jl J-^ai tljjJl yt- ^jjadl 4JL1^ jjA 4 Ls^A>«-> 1 jjly Jaa-V -Xi Or jJj 

. y£- 4>o vQ.ltll 1 -La Ol 4 ^ywaJl 

AjL^Nl aJLjU ^Uj ONlj . *■** ljbi>-l Ol 4^1 4 Ja>-jJ Oi bL-i Oli i5li jl 1 -La Ja>-'y tf.l^--j 

. * -O 

(jl 4jj^>il oj-^Ll oLa-Jl ^ IjlUi t ija^^l 0->j-i>- jy 4 JjU 1^1 : Jyvdt ij* j >-1 Ipjj l r -oi; 
31 . cJ>j <^ 14 ^ SjLiVl 4ia^- % >b* (j l*\i Ij-S^jl or wLa3 . U 1 JjJUp < j^iUo jjbf 

• * * 0 . 

. L^Ja>kL V ol g 1^>- UojI or oij . JuJkl cjgi iiJJ3 g 4jx?-^il ^Jp djj^ A>-Jj ^x> 

* * 

0-L>jJai* 4 _AjA>- ^4 ^A ^jl Sj^-siall 4-jiji>JJ IaL-^ 1 j—T^Jl ^1 131 13 L«j 


m 



A-L^Vl A-iiU J)1 V jjJLp- . ^^J^l kililp £jA ^L-i»*Vi ^JUL" ( J^£ Ajl L...fc ? A — -/I*" 

j^sdjt ^lill (1)1 h^\ . ^*1^8nil (^JuJJl A*i» Ul^A ^P L-y.»Jf 2nA ^ <*»>> 

. lSL-^1/* ^Jiajj aJ^$>M <4jLJI OwT^ 

yljlM IjJUa* aJjM {j**? ^^\jj JjJLP AjJ . ULujl a) uyw JjJJI A-*w»jJ pip *i>i d)l 
aJI : ^oy 5 ! lii AjykjA-1 a^LM jjLLr . SJLojJI p*>(pl Jp aJLU dj^JU J*j>h <^iJl <£^^11 
J^"" ^ J a* > (^jJI y> aj^II Ot • ^UIS"" ^*j«*^Jl «—^Uj^l pJL>ww 

aJLU d)l 1 Ju*j . JIp ytjJ olS Sjl t £ w»*j 9 aJ1 4--* . JUU ^ Ip J-S^Jl 

I-L«J ^j\>“ JJ>i (J| ^>*J | laXA Y \JrnJ* ^ J* — C^3 ti-iU »y« ( OjLil) C-Jpt 

djy^AAil Ojdl di> (1)1 . ^JUJl yljlJl J p-LJl *i>-l j£JJ A->j*ill 4-iUl djliVl ^jxiLj (^JJl ^jJL 
» ^ # * 

li> <Jl ^*J p-L- ij l-Vr- j^- Ol -jA^ . ajUI y (JVIj a~~J^ aJj y 

^ \ 4 :; ./a«tll Lu^Jsll* 5jIp aj ^J^ju ^jJi ^JL-Jl y> IJt* Ol £• 4 jJ-1 

" * 
yyA^s . 4^oljJ-l ^ \J&r jy\iJu£ <j&y uy> all A-i*jJl Sjdl oJL* jl 

Aaj\h \»11 JL^lj ^J*Sj aI^Uij^ I Jb Ja>-jJ ^Jlyiil ^ • J* ^ V ^liJl 

i^jUI ^jj-iJl l^wLP l J^jVt «i<jU-l ^(«* ^jjl U ^ *.;.<ao)l 

t «Ui!t j! ju, V UI jlpl J» r ! ? J^il g«L ^J| ^1 J.UJI yl^l 5jV JW U^.U U-^ v Ul 

^ $. t i * * 

£jX4> <--->Lil 4 LI ^ <-^1^-1‘d)l c,.. i >itll ? ^jau&tlA y\y Oli djL I jy^ L**w» 

a i 

}j?rjA <-*>Ul 4 jKiSjjt* 4jai J-^lj jljp J^^pj t < ji«> J\pj ^p Uiajl jAj 4 

. iilliil 

^ c-*j5>iJl j£jJ! IJif- 4-J^p^j (1)13LUL1 ^L ^p lili . i^JLjo (J l)V1j 

c-jl^A-1 ? 1JL>-Ij UjI>- d)ljil^“l (1 )j^j V 4 4 lill ? ^jy^l^-l tjv A~J»j 3-L* JL >-y jl <—*£. 1^ 

1 Jla (1)jJL i . oVl Jiyf Lu^- 4 dj^-1 5^1;^[l cJljJ ^^>-1 jlj^l^-l jlj> JL>- I 

AlS^Li ^Jp 4 a^jiJI y*lj^J 4 j1j>i-^VIj ^J^ju aJI oLjIS^ US*" L^) 4 O^lj a j>aa!1 ^*^11 < J-^>IaJ1 

. O^Ul a^Jj pjiiil 

(1)1 y^xA d)UiU- <L>J& f.^ V Oy jJpLUI uy w <^aJl A^il jj 

d)l £ a ja:.**l <US^ 1 • Lp U^d gy*UjJl Jiyi 1 ^ Ipji jl J yu d)l d)*>LU 

- r ^i£& - 

. AJlill ij »/ ^ LUjj Amp^ £j>^i Jili a;1 . ^>.^11 ^jJl jJLJl IJla <LL-^ jdC- Ol ( * ) 

U-L JaiL wX»| . 250 A;1 / Ajl^l A^j> JbP £jLj OJi 0^SvJ C-j[ aUS" ^ 1 Ji1 cJail 

. | <-jj£-\ i xaJ ^ OiJ!^ ,jv oUl Ajliil y* jl . Ldjl \Sj>- 1 WjN*t 


Y^ 0 














ajJl! jl. AJl£*l dJULc 11 lilLSj jl . ^L*bi a^J5~ ^ i i Ijuh <_j ue\ 

jl . ^Ul ^ cM 4 t j*JUiM^ I jl J-i \>j?rjA < j^j ^ jLs>-Nl IjUbj . jNl IjL^-l 

^>4 |^PjjL i AjI . b dj|\# c.^J*«Jl j Ai^J 4 pbiil IAj-; j^ . + & \\ ^£ iJtll Ci^jZjb-\ 

Jiufs b UUbj . l^> ^{jjL+m ^Jl £*ljll y* j\i ^JP aJI>- Ajlji JljJ b 4 Sjb* iib- ^ JjJUP 
Jta>xL Ol ijv I jL>- A*bl (Jljj b ^L^Uj (*A*ljJl . A» ( J- s Alll ^JjJJ l APjPj ^jP £<£^1 

f # # f I 

O^bL) gj>*)Jl {JLJl Xa*p ^P 4 dJU* J^llll 3Jb jjXi . (1)1 jl frUJUl Jjy H (Jji AMj 

^4 aJU- jj LT>LaP v,^-*^"'* , AmAP Aa^S""' £% a*^a*m LS"" 4 v i-*l 

y+^ • A9jju (jSxOl dL>iJJ |^ll v!»L#1^*a (1)1 . a^««ap o^l—*1 l^)jb«j—*1 

. 3^-1 331^1 Siijtil 3j*Ul • aj y^“l 1*^ 

4 JjLaNI JtfJLP jj& JjJlII ^ jl . j\j) Ob 3jl JaJ- JLi J-SjJl <1)1 <*--* 

j I ^ 

AbpJU a-iw^jJI C-Ab bj 4 Jill H (Jiji Ayw?j Ja>JLi ^>-1 3. frUUl Jju ^Ul aaU> 
Oj^axJl bl . ^JpNI jl ^JjLaNI Aui f-lj— - t l$Ab y* (iiJ^ UIp -b^lJ 3^y*iM d)l3 

m 0 0 * * * 

4 J 4 >f <l)lj Ja>^ jl d# y jL^-l (1)1 . ( j^ l3 : > (1)1# ^ ^a rI I oulll aJJ-I ^ UJp djjJO Jl>-Li 

, t* 1*1tySv> iLlJ jl^jy*! 

<1)1 jJU ? jlfA*l 11» Jbr-^i ^Ij ? di^l ^ ^jJl j^J*-l b ♦ bJi. AJtildl dijb ^ LUpI Lll^J 
ai^>«^J 1 A^lSvJl Jji) IaJLp a*uu (^jJl t^iJl d)lS"" Lc^i jl^"l bl . aJ bji^ <!)l^>* ^ i y* ^IjJU 
. -k;-jl (1)1 Ojo 1 -! i lil i *1)1 . tob *yrj J y* d)J - I W I 


? AaIj oljJUl Jft : «lit »J SjjJi 

^y?y* aJI Li y b yo yA jLs>-Nl ULa d)l 

! (JjaJI ULaj ) jLi^ d)l ^J-ij . Lj^L^ Lj^ 4 oLk£* 1 Ui yA IwL jLs>- 1 Ajl . 3^U UJL*» 
jj>\>-J*-ji . I iJLp ^jli-1 ) ^ b |i UJ1 d)lT ( <^1 ^1 <*zj d)l JJ 

. AiLiLl jl Ip J jJIT JinJl . i JiJl i ac - ! 

* 0**0 

*y tify? Ois*^) byb b*j^5^ Uib- b* a» 1 ^jb 7r*y l} ®jyil a Jl d)l 

I ^<?1j . ( 41aj d)j r /awll 3jl>l ) Uib-j ( jyw? 

bj-b- cJK^ aJ^op 3jU 1 bi ^Jp y*y d)!j l-Uar by—jii Jl bOoi^l iil^I dJULc U5^ yd 

J xr . ti ijsl ( <J y£ l* J-Ua> t ^ (1)1 .. 6*j*a A. ^ «jT Aj^U- 

AJwlil oljjjl yA 5jj AjI ^ iyi jjTy < Jl4 ) A^Jll SJ^JaH A-4^*^ll yA 

SJL>-lj a ~*y£ AAjjtil* ^1 (1)1 (--Jfs -UtflyJl yP’j ^ J>*ljJl ^UaiNl jl L» ^v»ljj . ( 5-^-U)l 

* [ ^ ] i^y gb Ai^y Siyl» 


Y ^ V 



4-yy-*^ Jaoy jl jL~J^/1 ^jjk ? SjJiil dJL* iiyJLJi oLj'L^Jl dlLlir Ja 

SjJill oi> jj£j ? ( *At» ) iiJLi JiUjJ jl SiyU oU^Ixjt 

iiA jLi . <^ly ajji^/1 4,1yi o*j J^S" I Ok coupling jlyH ^ U -b N Siy-y* 
I jl ^jahj iSjlJ • <J-*^1 ^J^l y * Aw»L*^-1 ^jA gjj 0 ]aj» Jj>o jl jljJjMl 

jj^*** J j . ; . ^ w l l Sjlil Jxj iijAA <jj,\ a Li t-^jUall jjjJl jl ji*>0 

1 j*j ^Ua 01 j£Usi jl jl \j$i\ lijfc Jl* 1 iijX . IJbf t>oy: 

4 electrodes ^jLJlL SjIjNI l^U^L iijyv* .. v*lLj Lj^l ali <i* ily 

4^/jP o(^1 ^ll ) j ^: < / »» H ^ i-^v»>fcdl liy lij dJUi Jil b-tP jl yUaH 
. !>JbP fr LiJd) i^Wl ajlfVl Uli <^Ip j£-L jL^.Nl J^l iUi * ( axon hillochs 

j Ajji-Jail ^jjj-1 ^1 4 Oli^,,/jwlt Lj-lpl ^-U Lywsy* 3jy»-^U 4 ol^-Jl a-L a jl 

. ^ A. ; ) aH frLaiiNl iJl^l j-U 4. va ^a^oll oU^s^aJI yy/JW 

jj^sOiJl 4jl . 4 ] ? AJWSy* o^ • fi 4jl 4 jji 1 ! jj*i ^if j Lf>- jl 

Or 4 -^ • Jir^l 4ilt** J^Wl 4jl . j^ ? «, d * ) l { J^9 ^Jl 9jv^l 4ji . 4—«ii ( j}~\ 

O^jJl 4jl , 0 j \ -/^■ll jljt£ A a LaJ s I Ajly ^ aIaIaII djjJl 4jl, j^M^xjl 

( J^lJI Jl j+~i ail J^JiJI ^ <4-tM J^xj <LU^ (^■jJI 01 . ij tiiiJL (jjix» l(~—i) Jaxij Ajpl^Jl 

• t/»^4 Oy ^1 • fS Os^ ‘^* 1 ' ^1 • yy* 

# c * 

Uj o* 1^1 *^1 ^U^j ^ all jl . djjy^ailj Or^l? ^ ^yu«Al ^ 

* * « 

lj- t yj 4 l*-* l^JLT c ly 1. ^-5 p < J^ o 4 fjr ^3 * ® jp 

4jl . «l^Oj Jsl>ijL jl <*~$a 1 3JL>-lj <+ 4 * (Jy 4 **’ y~~ll . jJ^ljL>wL^l illSj £**0 

OyL* I | ^ . Jl>-lj3l ^ajl tii^l { y +~*0 iS i y«A « 4 -a« a> - Ji>Jj 9 y»4 < 4ixA>* 4 .,. ! > 
. ^>A-lj JUl c£y~^l ^ <aa> fr ytj y> ^PjJl J*i jl . Jj^-Uil y-Jl O oJ-1 kill Jo j*A i A±-\ 

. aL^ImJI jy^nJl Jp^i jVl . aIOxrJI jjtz jlj jIj^sAwJl yU>>l jNl 

* t 
4 JUII SjNl Ji>vL lyjuu ^ JyiJl ^ OljLU SAP 4 iJli jl jI j^sAaJI IJu ^ 4 iSUA jtr ICj 

AjL-J- 1^4 JT J-^AO ^jlj 4 ^ ^il J^4*J1 4 Jy4*jl dJL* jl . 4> ^d> m^il Oj'yi JcZz \fjAAJJ 

0 0 0 m. — 0 0 

. uii>*isAA ^ U* l^i5" J^ao 4 OL^Vl jja^» ^ Uj-fr jr^-5y>“jJ 4jl jjPj 00 ^^^ O^ W*^ !Aiuw» 

U-* | y>o | J^aaJI aJLA JT jl . 4 AjA>» 5^ COl dly U jLx>- 1 <_£jJ jJLp cyyj lylS^ ^|^ao lyl ^IjJlj 
yUJ-l Ok W 4 ^ 4 ^ plil U-Lpj . 1 4ojS^il k ,iJWjL>u ) ^l <J1 Sj 1 lyl . oIILap 

^JpVl ^ lyjiAo 4 LSjyiP ylja£ <la-*-Jl JyUJl oJLft jli 4 Oty-^dl 

. ( (Adi l*j jt) Jai^Jll jJLUp 4 ^^Ull ^Ikll dllip Iri • s? jj>^l Wyj 

0 0 

. {^*3 O 4 4 4Jyil ^«tP 45 k^* 4 Lilyi«P *A>-y L*jJtP 4 (JyAAJl djA jl 

0^ ^ 4j jj ^l^Vl 4 ^JLpj jl 0i»- 4^ t j£ U 43yu (iJ^yip jl» iJlA ^Jpj 


\ ^A 









* * 

. ( vAJx**JI ) A^ljjJl *1Uai*fcT 4 £^lj blx« ^; ^,> tilSjL* 0! . -Will Jl tiipjJ 

4 I 4 IS" aSA,;u~» IfJl ^w./aT jl jJLlp jlS"* 1 <^JLlyP ^JaJ jl ^JLLp 0&* l>fcljai*l ^Jbci OlAj l»Aui 

<^AJI jy-*Jr-l JS"" If^l ^j*L*l Jpj 4 J-A-m'bll J Jp^l ** >Uj^J^jA> t*JL»i*2^J 4 A^*b! N 

0 ^ 0 # 

. y^/^l j£ lijl> Oj\jd\ lAili I C-J 1 ) ^j^-o 

# 4 

. i>-ljjJl ®iA ib-UaJul jy*aj . Ajt-lyJl e-Sy . y^fl I C~jl I J^a . AjAj>- ^y { jeLf J 

a)1>- J Ca£* . i)A>«j iiipAjj dJUiAj ^iULyi JL^I jl IJaJIj jlS** UJLp iJjy-i jl£* <_juS^ j5^Aj 

C^w^l . Jj\^j OlAj A# C-J^ . <—jyJ ^ C..^ . C-Al$* 4 a.»a> 

. y£ U cJ>.t>:^J ^ c-Jj/b/l Stf^L* Jl NH oliy- A-pta cJUiil Ai ilJjly^ap cJlS^ . IjA>- 
4 C.4pUa> . a^Lm\^» fj&J Sjlt* c->«--^^ • OAjJ ^ ^l^Vl NH ol&y- C-SjAj 

. c-jy Ai 4 oU!*U Jju jjpj Lii Jlj^ b jlS"* tiJ^c jl , ol^j^l Lo 

4 Oi^jw^l J-£j JT c^!;j . a^J. 1 JySll {f - ^>-^i a—aJ Jl J&i J-Sj Jf OlT 

cJiyj . Uf^J Ua*«*j ^_ Aa1a>* Ulj a^-jaa Ul AtL>- t^lyMl CjK^ . lii^l 4 jll>-l f 

jl Oj\>-l JLoJ . cJU* dAl. cj ijp cJl 4 < cJl 1 lyl^#. Ijijp U (» 

. AP^4,iJL««X# cJUpl jl _^>*^l ^JaJl J| ^. a]anj\ jl JLaI . LlJ* Ja4j 

^ jl . Jls^Jl JLs^jj . c-ilJ*^(l Ail . uJjlpj^l ^ 

j3l 2j IJlA O^/l^-l jl . Ol^X £jA £\jA <il>- AjA) J^JiJ (^jp *-*)}l ^pjl (Jl*il 

jorjj-Ul Jji 4 ju^Jil jc!U-l ^ <JU» J aA^-lj 4 o[;A)I o[;LU 

. Ji—Nl yi jl Jp^I 

. dijlji Jl J^^Jl (^Jl <y ®J!r^l JJ» J^ A^-I;«x)l J pi** jAj J^u JjNl ^Lpj jl 

* * * . *" 

. ( lA>»lj *^Up ) Uj^“ Ail . a<;A11 4^JjL-L«>-L a^IjAII y clJisy^- Jajy aA>J ail oA^j 

Oby 4 C-ilS^ . iiy lA* Jj 4 ( oAjAP JyP I li CJl Ol^^l dJUj jl A*j 

# ^ * _ * . 

ajj 3 Jjp ^ lilj* j^P LJJAp Lv* C-AKj Ja>>^j 4 <JAjjAj Ai I Jy^il I 

• Ja- J^«j 

f ji*: y' a^-Ij yl yji 

^y 4 Ji*Jl jjj-i J 41^-Lllj Ji^l e^UaP^l ^\j9r 4 W.Penfield aJU^ jAJj ( JlJL^ I Aa) 
y 4 ajI £ J JU Aij . A—Jrl y~i? Aj>-Ij jl^* aJ ij *J Ji*ll jl cJ'i l>- ®A*J aJL*L 5» 5—ly 
. « e^U^p^l L?rJji^ ^fol t^l^- ^yiyl y jl£* aJ JaaII J ^yji jl ylJil j[ i : 

? Oil « oi$U Ji0i & \ lii j53j 



£-**i)lj Ij^sLIj oll^A-lj ol^jUl LjJ J ujj A>j . jl^A J£* J Ja*)I jl jJLj 

JT <^j Ajl . ^lijyiJl ^L-il j JT J S-ilji Ail — *ljapNl jjl—j ^UaaIIj O^jaAJlj 

US* jl . *Cp J >ap 50P aJ>* JoJl Jp j->li Jap aJI . dU*i Jl NH^ ja 4 ^ 

J Ja.t;7 l^-'l . Ol^i?l jtfJ Aj^- ill JjuJl j| . Ij^aa* UJj UjJ AjjJlJI JJiaJI ObyL*j J^j)l\ JaaJI 


Vl l^ljL^.1 jja£ Yj . oLJl£*l <ju a^>«a)! jLi>*Nl Lo ^ J*Ua . {£y~~* 

Jj ^LJI Oj£j AiUi U Jaa)1 Jaaj Ujlpj* . ^~j tiJLc j> Jap a> ^jJL Jo J£* jl . jli£ <j\>- 


U-jlA* Ji>-jJ 


a^JJI JjaaJI ^ ^iljJl J J^Ui 4ji Jj a>jJJI ^jJlii-l £• L?jl* J*bo N Ja*]I jl 

Jai^S^ J-ow Ail . Aj^JJI JjAaII ^jJl CaIjL^NL jjl>* JLj U £• JUJb^iJU J^Uij 4 Jaii 

JSaJIj . ^UNl A$^-J ^JA Cy-A^il JaaJI ( (Jji I Cy-A^li OjUa Jl Xa . oUjIa^ 

. aJa«£»UI AgjJUl JjAaJI ^Jw* IfJaAsIl ^Jl (w-A^il jy» <0 JT Ia* 

. « 

^A J-^» 4 Ajl . aLap £±*0 J-Aa)I J>wJ A^JUl JjAaJI a :1a.Al]l U JT £*j£j 

ajcjl 5 Jl oJU jJrl Ajjl^ J^jNl JaaJI i}jA. Ul Jaa>j . ( aJap t 4 A-JLlxil 

• f./*•* <•£j* J** <^l ^ g^l NH a^a-^j (* 1 * ^ j^~^* ' l jUi-i»l Jl>- jj . obUll 

0U . j^AiJl JUliN _ Ja^NI y£- j\ Jp^l j£ U..1AI — AjMu^il Aja>-^Lkl 

* . * * . . 
jj^lj UY'ij . Ali>JL^ U Jp jiU j^P JaaJ! 0l p&j Lu«-* 

* ~ 0 0 j, « 

^A ^ jaaii 1 ji> 

. i fr uJvi jj aJp cjtr u Jp jt; a-lji :lu«)i ok>i ou ^yi jp t>. ^jji t uJNi 

ajjJJI J^aaJI JT 4 jl>-Ij cJj J 4 jl yk u>-jNl JaJI l^. ^Jl o-u^-jJl a^J-I jl 
{ y*^ <^l jyj -b-iyi JaaII jy a>w?Ij «brj7 Vj . l^ IjI A*^ii 4^JjJl J j>^d ^ jlj 

^JL^IJI AAjJoj LiL^ij J^AJ Ail . Jl^j* aJ JaaII jl Jl Aij^-I V-w* 'A’l 

jl^ il t ^JLP 4^iU-l J^iaJI JA JjNl SytAll J jjtjjS^dll OiJajIjil AijUU ^-A £a jl X**j/ ^ji-UJl 

j jlT ^^vp-jil <^l L«i jl Jp I J *li O^aaII <^l • ji* 4 y^J iSjL 

Cj-a^LI t^l^ -U-lj JT jKj jJUj jA^I jK** . A*-uiJ ^ . La iU Aa^jJl jbji lilT U^I5^ jl ^a 4 A^J-aU 

0 0 0 

. JaA» JL?-lj Jap \tjp? jK" U^iA jl jl 4 a~~aJ 
S # 0 0 

y»i. <^j*^i |JbJi ^ f.y£»^fi ji jp yi^ ^ p^ji a^»^>«»^ o^^aIi d*xa iii 

jV-^aJ ^JJl 4 ^jiJl t^_^-il J J-il~J jl ^jC 5JUUj^ UIJL>-l jl ^1 . JaP ilOJjl AJlSJ| 

. Anilj AA-A>“ ail au^-I AJ 


P # ^ 

jl 4 JaP J Ajij Jj^l J*A*aII J jJl 4 *^y^^ *^i 

jjjaJl Jp jl^aJI a!j- 1>- cJl^_o^jwiX Ajb «.Jl 4j-^ jl ajI^*I — aJ?UI SjIjNI 



0 * *606 
t i throwbach i schizophrenia fUdiJl < 1)1 j~i y~*r Ol . <y£jJUII 

JaJI ) JUajI y* *ilb < 1 >K" ) yLyp Jtf aJ ytJl ^ JCjJl olii£ 

? OUjNI c^L-jS**! *L51 J JUaaJI dol>- <!)&*" Ja ¥ dJo jlr]! J^SaIU ( 

jiJ^j c..^l JS C-itf" eJLli iS>\jj**A& 0^ IJL* i ^lp C-iNl 4 j*5^j JU* 4 < J> 

JjtJ . tlsJb- JJi j> IJU jl ^Ja\ ? UUiil ojyi £> JjJj <l)lj*il l$>jh U 

aJLa>- J <l)j « U * j j*-f-‘[ <JjA> <l)i ^***>-Nl £jA <!)£*" ICj jl . Lji <j\plj 

aJU- ^ j>j ( cJi I JL- ijy*- 4 </*>*^ ll/* V!“^ Jj' ^ 

^ 4 *SUjl c/**^ ® tot i^Jtot Ut ) * c^l^ri oW JLij . jUJi ^Ul <_JIj jJl ijJaJ*-\j jyu£» 

4 Utt . y\«d« ^ <l)jJU"JLi» yJLjJl Ijj liJb A*4J . j*JL^O 4l)l O' 4 A*Upl 

4 oUIS" 4 JlH JybJl Oby£ *)Uai* ( Jb-jNl JoaJI ) jyfh l*JLP 

< 1 )|. ( iJ-U^ \f2l 4 (jlii N J ) : c-^U-li o-jj ^ Ol *Jl J* t)K^ bj Up Jl* jp- 

6 * 

. 5jUil Jyp Jp jjiJl Jl ( o>.jNl Jap i 01 , ^p cU>v UJI Jb 

Ja#J1 p~Jb ^Jp A^jUrl <1)1 ? SJj-UJI J^iJt 4 j^J aJ 4 *ij&}\ di> ^Jp t)bk^ JL^-^ J> 

jU^* 3-UdJi ^*V:J * JUpI aUp {j . J^AP 5*^ < 1)1 }U* 

J 4 ^ S- 5 ^ J 1 W fUil Ji ^UJi ^Jl (< wu^ Ji 

. <a\s> U*! ilAJ-i {j* . Ifwlfj iiyAl i Ua ms 

4y*Lall jus^ l| y <^ ^ii U*lnll OjSj lCj 4 ^J^ju aJUaJI ^UjNI oJl* cJb 

j^p l^IT oljl^l ^ £j&\ Jai»l iJiP * c^JUl 4 ^ U^J&J jy> 

4 ^*U^-\j . Iaa OljjIrMM* oJLP 4 ^ <aJS>JU bUsdy aULw <1)^^J Ji 4 Ajjljft 

4 ^ d*y>rf* djjJLJI Ay*lsll 0^7 < 1)1 Jb (lull ^ U 1 Uj . oNU- 4 J <iWji y* i 

6 0 t 

. ajjJLaiII JU--JI aaJJA |1 Ip 4 A^JU 4^JJI blip ( ^aJ Ubdl *IpjN 1 0[. UaJ UU-b 

4 H 1 J>J» ^ W V ^ ^ <i^j 

Aj^ul* <l)li liib <1)K" bl ? ^-L-l Jp Ajjili dil^ap vJudy d\ J> ? sjl <JjA 

* * s 

. UJlj jjSsj 

a^jJDI jJJ^AP ob jAa < 1)1 jj^ajj . AjjS^ll A j;< ^anlt tiJUajJai# cri JLj-jNl !^JJUp 0 l jj--»* 

J#-Nl yi lysi. ^jA-t 1 1 < 1)1 { jv Jy N < 1)1 £ y 5, U>AJ aLu^> JwJ 

*X>o 4 cJ-X>- ^ ( Aia?-^il 1 c)l Uj 4 bi5" ^ii . ( l ) JL-Nl yi Jx>JL <1)1 <jvj ( t ) 


xrr 



jjjC' Jlsll J—Ldl JaJ- 4 aO>-j *>UIp 4 *>LSj Ol 4 4 . J-,*p cJtJ OiU jly 

*>» 


munuumnuumunuumuTUH 


J—a*D I 4 I ® Ol OJl H { ja ^l j . t p la A > ■ J^- *-■ * « ^al l ^jA 
*U1 ^p <^J1 J ^ ^1 01 . p)*J1 J0a*!l ^JLfcJI ^1 jl>.N <->feT J ^ 4 IUoj 4 t j^/i\ 
ijA <>■ jM jLx>-Nl lo> ^PjJl ^ ^>wJLj . <J j;.i^a P ( 35 L 5 >- t c£j >*1 jL^#l 4 isj*~\ 

. jl o 4 ^UL“ o jslij jyi 1 01 . ^^aiiS 4 0^1 AijA\ 4 <UanJl 0l l0> 4 30>-lj 

4 <Oi>o jl aJIp olyl^i> 4 4l»>ljNl ^1j-1p la aaIaiU 4 gOa 4*jI^0%aJ1 jt-p«**b/l ^1—* A— .« 0^ 

. 4jJLJLa^II ykljjall ^jA J 4 \-*aj+£' Ijl0» 4jjS^11 4-m-sAa)! O jla i l l Ja>> Jp J^-£«j N 

4 4^1 . {£ j>~ 1 UL^l tiJJS jf^Pj 4 UL>-1 Jp^I Oljj^J H Jji 0l Oj^i JjaaII 01 

30p 0l 0^1 <*-<> \ JL>*lj JliO* J-£j <Jl^ J lo> ^ *—■ >ta ^ ^ 4 j^l 

. yiyLp km UmJL* ^ jr ja>jL 4 y&A 4 j^p ii*)C <ji>. u o>+*a^ 4 J^p 

: JUt j£jJl Jp Sb^JUJ J^Ul ^ oi . 3,2,1 h J>J1 U* jj>J 


TTUiTHUiTtimumUiUTUimUTUTi ( 1 >J|) 

% iUTUiUmumUiiiTTiTiUTTiiTiUTiU ( 2 JM 1 ) 

-imUTUtiTUTliUlTmUTiUTTUHTUTT ( 3 J^) 

lOa^l Uaj . 5yfcUa 5^1 Jl V 01 ^ ^^ill J-^^LJU ^j^JU w ll Jlydl 0[ 

lax lg 0l a^jOJI (J^aaII Jp J ONl |^Uw S^l^Nl j£i *—<*0^ N 

f Jll I JaaII JaJL* (.^ OJJUP , AjjOJI J^aaJI <jv *1 jS£ oNUdJl 01 <^1 . Ud#y l^jawf 

? * ••*> l ^{j/ I <Z^1 J j/la . ^iCwl I t y* l£\) lj 

* * 

: Jilf y&» • J*»t j* U**j 






mutfuuttmuutmmtuummm t* j*j*> 
nuimiumnuuTTtuutiiutmum c*^') 
tnuTuuimnuuTTTUTmmTmtuu ( 3 >»') 


Jijijiit i*aa ji*j. i ijl»-Ij Vij? ^ 19 , "j* 9 1 - mj i^mLJi ^jy^i . ^. i j >f i^ir j! 

. I I . ( JJ ** 1 * J LS*^ Cij^i 



J ^. U* Jyp sap J s^j^ oiC. ss*>u Jp Ojjj** ^^ji ijla j tji 

J! ■* js <^^1 js&^lj ■ <y*-9y J^* t J t ^ oS^M ^U; . <iii£ iL-jj-t 

Os* t a-s*- «-i)b * a^-j> dj* Uj^p <-uj ^aJl ^a 1*La d& Ujj . i jjyill qj i Jl t SUbf 
. n Sa>-lj ^uUp i Li*£ J^l iajiyJl 01 . SJj^i S^pljJI 01_^Uuil 


£• t J~J—Jl <*-iy J t ^jUull Jp 1 j^li iyll Ji*Jl o^j iJnS ? kiJUi JaaJ ^JuS" o^J 
liUj . a^-lj Jl£T U* LIT UL>y ^Jl oL^iJl sUiJl 0Jb~ <, iii 3 ! jjJ* ^p Jb e^yi-l , Jip 
^i^l oa>Li* SftteJl SjjjJI JyuJl 01 "St* jJl J ? Jl^ll Ja^ljdl ^ ^»j Ja^ly Jbrj Ijl t^JL4 


J 0 » 


: JW 


3 


•o 


TTTTTTttTTTTTTTiUiiiiiiliUUTTTTTTTtTTTTtTT ( ! JfcH) 
TTTTTTTTnTTTtnuuuUiUiUTTTTTTTTTTTTTTT (2JWI) 
TTTTTTnnTTTTTUUiUUiuuiTTTnTnTnnTT (3JiUJ|) 


* * . * * * « 

^y <jl c \<>* 01 . JJb?l la* Ja?*Jb * ^ crs^' J* '•**■ ‘r-** a * '—L- 1 * 

ij^f* ji tJUfc . -XjJjv- iJljjb fj*Jij ji Jb 'ilj . ij£* *iji «Ls“lj(-J *U»JXP jjP | ijijjJl I 
la* Ja^ ^ ^y *p) 1 j>^# Jl a *l o/* ^ ^lyl 4 w . ^ a J ^aLLI ^ <w>*a>- L* ^a IJa Ja ? 4-j^y"* 

c a^a*- dljjVl y A ^ Jp b^l * (*■** Ol aispl ^ ^_j*bl t^aJ o^l L* 

^^Lbwll ^Jp SjJLaJI -U ai liv»*A>l ^ ^J Ha J l 5jaJl y^*^ ^ y»»^P 

• ^j^yi j^yi — 4-Jl|Jl ^y«ill ^ L^^-ly ^il 


Sitjjj 4 )>l S^ljJ 

^Ja . ^r^lj|j j*„Ajl^#lj ^aJl iiy-%- c / a ^" ^1—^ V*1 . la^r <jcai cJ^k >&*.* U*U1 Jlj L* 

^ ij^bl {}*** <-*-£ ¥ S ” Ijl ^ 4ll*-l ^p tj-^iil ya^ 01 p-£Jl viJLJl^* ^Jai^>o 

? Jl ^ Ja ? il foljl ^ U 

^y V! • JaS a^ ^ t Silllj Ji*Jl ^jP t 4is*-Vl oJa 0l <jyb ^Jp 

01 ja-j f <>yJl bjl^ai aic Ja^ a aJ b ^a^* ^1 Jl. ax +* j Jpj ^o^ill Jp OL-JVl SjaJL iys" 

Jp LJjaij \z3j*a Jl ijjA* ijaJ-1 d *aA ol . yjl SjJOll ^a>- Jp Jaj ^S\J 1 ^iJLil^w* 
Z*J* ^ C?J • ailaJ ol j£s V t ^yS, Jl ^yi ^lill (^1 c ol . iiy»il 

a-^»yi <JL Ua^p . ^UaiiVl Jit* ^JL-b ^la^j dXc 3 ! 01 . dAx^Vl oV^-1 jwd 
Or* 1 j^l ^ ^1 ja-jj . USlj J\^>-Vl ^ a j . <jj->y ( 4 aa« ) 5x JJ 4>-bajl 

* i * 4 * 

. ^>*1 ^Uau J t <Sj>- 1 ®jai ^U1 bl>^a» lOajl iiUi jajj bjy>- Jp <bJLJl 



tjv If* Ja*lj3l <**y *ljNlj £ <> m £j&\ oU^ill J-4»iJl li> J CJ»^ Xi) 

J Ij^- LjJ|^P j*^Jl 4^jl gjjl . S^lj^l} {£yXjl <5^^- J*- 4ttlj |t^j! XUl£j4 

4ttl ®^bi J* 4 ^ bJl ^ XUl^^ 4 wi-C^1 J j» .,^aU ^Uaiil jl ycjl . ^j-jiJl ^Jpj yXJl j^JoJ 

« * (K f 

J-nA# J UIj aij . <.£^*11 ^;X 4 OL^-Nl ^JajM Jj 4 Lflj-tP LJ jX ^IJaJl li* jl ^£>j 4 SJbLJl 

„ 0 0 i 0 . 

^ <£jUJl ^x ljL>-U . J ^U- fUaj <^l byf tfjUll c-«Ovi *JuT j*L- 
<j\AJb^l ^Xpljl jl Ll^ U^j L>U ^pliJ LJU>- UjLpj . JXJl 4 -^jj-j IjL->-Ij UXoil 

Xp[j JT 01 £4 ij> 4 OLLlJai* U ^Xp j ^Uk* jl jU-X^j tj\l,.,<ai«4 ^jw*^4 jjJUj jlXpjJ ^JLUl 

. ^*4 4^1 jji L?1jJtp LsjOjJf X *ilyl ^ jo 

jl Or^ ^ Ap^l «X>bl^l j^ . J|l UJI 5X-j ^P Ojyu^ 4^ LjJa*^ Jliil u> ji 

^U*iJI J ^jl>ww jl N ^UiJl Ul* . Uf-x^j J UUsl> jlxpljl Jjfz jJJS ^aj . olUxiL 

Xp> ^Uaj J Uyi4 J£* ^\j XiJj a-*j . Juji U jLs>>1 J I j>- b^ Xpj j JS" jl kl. xLUaJI jl 

jlXlc X*lj Li* *>IS" jl . jXLJ I (jw x*^JI J.^JtJl y* IJi> jK** Lcj . ^o>wJl oLlaj 

# « 

. iyi)l S^lj^ JbuJ U jlJli^ oJLP . ^jAaj 4 ^ U.jawj jy\J ^^P b 

4^1 ua j^£ Ja . oijiJij 4 ^ 4^j ^ ou^u u/i> xa 

j£* \}\ ? Lj^Jli* ^ 0 J ^Jp IjJLpLw jl |*^)l tiJLil^j* jjAiC Jjh f tiJUi -VajI ^1 jl 

jl ^bll 4 j^Ij bl <J&yS LCjj . 4 a 1*J liUl J&\ ^j X aU Ul^* ^1 UJt Xi* 4—^lji-l 

^Ucu,l ^ujijp^l 4 ^Ull ^1 ^1 JS3 . ^UjNl 1X4 ySi JU N 

. Iaj^ bJ 4 -^wJIj 4 jNl Up Uii£ Ixj ^1 U)l jUaJ ^xJI 5^lj| UllaJLo n Japl 5ilj| 

^Jp Uxl 4iU ^1 UJI «Xj ^p 4 iSj >“I ^jl J r* I^J t |^)l XUl^4 jl 

^■Ix ol^x 4 j\fil* X>I^L^4 4 4jjl^> ^ I^P _ djla^ 4 ^JLil I . 4 ^ilil |1 Ull frl^J 

. 4pU jP oUJLUj J4 4^^111 UJI ^ 4 ^[ jiX di> JT jl . 43^U ^Pj 4 ^Jj 

^ 4 V>yi «Jl js; ^ ^Ip yj 4 OlS^I ^llp 4 ^ 4J^jl ^jU 4i)l j| 4 J yj 4^1 Ja<iwi 

« 

|l Ip . 4^1j^ jjX^I Jp um;, -LJU- yLU 4 olijlX ^1 Ip 4jI . 5^U aJ 

Xili £4J . JtjX J^P 4^*Nl {j* bx 4 ~J6 OijJl 4^ 4 bjA4 ljlx4 f^tjl 4J 

”" ^ . « 

. Ijiabj 4y»X ^ijX oXJUJl 4J^4^I oJU> Jbr-jj . jAUa ^Usl> Oli^LUiJ Jbr-jj 

4jjl^- Ujlp ii^Uil ^X4 j jl Nj Ucmo N 4 Silil |I Ip 4 ^ ^^N>jil yLJl 4 lu^J 

c-PjikW ^Uai bil . UUp 4#Ua>- ^ UslaL ^^lll UJl ^iX U*l . ^j^l Xj 

. c-->LjjN| IX* U^P 4 ^ JL>o 4 ^ljjJl ^UaJl ^JlX j[ 4 ^jXL* Uj3 iJU^i. UiLpjl < JS^ 

JO * <S}^*r by ^ UJI li> J 4Jal>- Jjl^ 4 ^dJl fU&Jl J XpJIj jjJ^U- XJJx 

. OjjLX jl j* 4 JU# ^JaiXU 



j! U fit jJ^- y fUil Ijp** jl . jL^Nl ^ j\y\ i <Jy\ < 4 *. y i jAj 

& £ £ £ 

L;V i ^<»lU y Lj >jjA. Ail . y * *— aLJjVI IjL4 0| JjaJ Oi ^j,Ut.uT C-Jli . 

lu^J . ^ UJI IJia y J,UI < 2 *^ <j jL^Nl <j y L>»jjC y^ ( 4jJu UJL* jy^l 1 tjw'j ;. .. i V 

UjIjL^-I lil jJUi <jl V jl^- Oi . LljL^I 4_>w^ ^^p 

oljLw* ilJLLw Ot OLi y ^ Ip ( y\ ^ Ip 3yy ^ t*Jl Ijia y* ^jUI 

oUjj^JVl uli y 0|. JU-i y JjjJl i UJi IJi* . aJa^- JS^ ^ aJLo oli Uli 
# * * # ^ 

J (lip a; 1 . sljJl Jp Uu JJuu ji IpU-il jJL.^aT jl 4J*» Oji JS^ SjJwail 

eJi^j c J*LlJl jP Utiyj ^LwanJl ol^JaAl JSj < aJ Ag^Jgyf^ll AiUail JSj < olji <£^4 

. <il j>- (JvaJI y\j i jLia/y \j*}yy t^iyu oLJ-l 01 kiJJi . oL^-l 

p 

i a* yuiJ U y ^LIp aJ^* a-P/M 0[. yuw Lil . ililS £*j 

^JiuL jl ^.]fg;.^> V olJsII £. lu£j . yH\ J\ji\ f~')S Jt <J\i *UJVl ^ ^PjT iUJb ^ Ul 

-L>~^j V U> jj-i-i . Ujol y* ( ji»j*ju ^ij 0^ Luip 0| . (£lyJLjl - L- J rl 

V t AitjwV^ I (LjytJl ^ <J fl» iii«i«> i«ij ^ Lfj 

iJ^I ( i»XA ^ y U ^Jyyj jJj . AiyJiJl S^ljVl ^JjJU UI*^ jl i 

. ilili >T. Mjy y ty 4 j&\ \&j\ d\ 



TTV 



yJLP 


SJUJk^ 


1 j^- LLp Ij^> OB* Up yuij^ Ji >I *i 4 J*rj U 4 cji : j^i j^ju* 

. Jiktt 

? lid : jUi 

? Up jP 5^1 tibJ Jp ^pI JjJUp 

. 4 J &£)! f iijJL^alt j^p *j\£» J ^JLl jJll ot jfc j*i 

ja If aJL* i : Jji? l^J . ^JJLt ^dl Jp U £ji i*^kp iJLp ot jJLj : jM JjJUp 

If c~J Soill i-PLpJt as>3l j* i/i\ d\ . « Soil! i-PbpJl *S>Jl 

• 

. Up aSoH\ * ft: ^ j** 

c^U-i s-^V J ipiU&i j*- aJj? J jjlj 4 jj-*-jt : j*jlp 

? IM1 : j*i 

! 4^1 . J 4 MJoaJIj lil 4 01 Jf— J l J^pI 

? <,?>** : i* 

. v-Jii <Uj£ J ci*pl £ 5 *- ijjijT oUj^ ULa* c~£* £\ Jp\ : jUi jjjlp 

A. S. Wightman 


T T A 






. SJUJLPj Ojw* Olj^iaj 4 c^b^Jl i-Li ^j^Vl <A-JaJl AjL^ JUy 4 C-j-U>- JLal 

^ OUU*i~J 1*^*1 viiipl y ^yilj Ol *11 l«i* <iL>l y (J-Uaj 

. Lty- 

JT Jpj . 4jloU *L>aJ 1 Jl \y> <^1*11 Jl-sU Jl OyjSJfl uyl* ^ *-^lj JT ^1 

p^Uajy JLai 4 OVi 4jyJU^J JLi^-l y»l IJLaj 4 4_~>»P tb^^l Ol Uj 4 Jl>- 

. | oJbjJfl *L jyill I o-La JJ jl L»p 

^\yA\ Jp ^\ii\ C-jjJu\ js-—J u^_*L c_jjytll .»ft;Hj -U.br c-^P^J ^ JjNl S^ijl £yJ 

jl «w^lf ^-*^1 -b Ajjl^Ll ^ JbO c3L>i t^r *l O^'oi jyill Jji ijij . 

* ^ . « 
Oli £1^11 J~i <Uj Jj^j l^-v* Jl p-^bJ (l *j£i cJlT. (J^l 

1-La Jl JLa3 . J*a 11 ^-U)l Jbf Jl ^Jbdl JUM Jl^ y 5 ^j]\ aJLa Jp IJ* Jli lJU.br 1 j^JaJ 

LJ ^bw* Ljl jJLj ij . iJUJ^l { Ol jiy~*+£]\ ) c..^ilp : ( L^-jJ^lll ) <>LiJl ^\& <y j^Jaxll 

If—^J1 jljj^l c~4- ^£ll dLl£~* July £sA> ^ j£~a gjj fv~*aS J-s^aj L ji 

• l Jr liip jJaaJIj i_ a ji _4ju\j\j tjii 

yw»li yw?l 4 —^ j]oj J 54_—w-l^J-1 SpLm* 01 Jb p^jUJl 0j^2 jl JU N 
Jp OljjJtJl oJlA *A5j . ( ) chips^ ^ OL*-i* ^L ijjyiil ^ ljUy» ^JL>WW 

« I « < J 

01 Uj . aJJjjjt A-yi Jjl ^Jp J^sA>-l i-iP' Jp La^-^l 1—b 1 J yi) 01 Lf*«* ^A-^aJl y 
Uj N ^]1 (jyl^iil Oli IJbr iS^ {£ oL-JtJl «JLa ^ ^1 oLLwJl 

. <y*^SsJl {.liji^l Ji J U^* » J 01 

V 1 ! 4 ci* * u^* 5 ^ d *^ ^ (i ^j-^i oi N U-a 

Jlj7 l* 4^Jjy^ll OjLyi J l (3 ^ijl^’l ^_-<> lyL*-*Jl ^jSh o * <0^^ * ^|aA > 

« « 

aJjuw < r ^S'\ji y <a)Ja ( JJaw<’ ^^-LL-l <-yi Oli ^Jbwwll JL> j*)} 1 1-La LlajI liLUj . y\J-\ 

^*^♦^11 pLjyill uyly Ol . 5^lJJl 0jj>«-£j — 4 jJlLoJ <J\jjj oVl — 1 ^ju — N | o^la j 
4 J-^aaII 1-La AyLplUj . vlUi c-iyw V 4 ^ yam] 1 ^^-U^l 4 t^JLi Oji Uiajl liA jjJflJJ 

J^ljl 4 obf - JSj 4 Ay^fc^ll ^jyl j A l J ^Aftil JUxU-Nl ^A 4 1 ^^ 

<P j ., ra 4 4yU?l oLI^P t*fyH Ol Cy-^-t^-l ^Lo Ol 4 j>-1 ^jO 4 4^1 . 


. J ' 

• ( (*“*~J^l' ) • 4 JU 7 ^” Oljb ^a 4-lib -U^jaS- l^Jb C . « . ? b <i-L 5iU ^ 4 P^ua» 1-b- 4i-ij ( * ) 

rr^ 



. i — N i lo~* Jp o*j^il Boolean J^Jl jJ-l <*ii ^ lfbL*j *ljjyiJI 4ii* 

transactional JUsrjll jwj td l l^ySW *l*jyiU juo*- j~Ju ^ olill S^SsiJl l»l 
c~i) ^1 c 3dJjfc ol . \*yrj J J—s^j ^ .**3 :1 1 Ioa J . interpretation 

i-^jp^JI <J\^>-Nl <>-ja jl> J yu <y^9jAj jfa - Jc .II 5JL~* t jwLjyiil >kL*jl J Ujj>aj IjI^llO 
C0&" bj Vl *)L*3 J^a\JS J>»a N i*jjkdl jl <^l . j^*j)l jjP J_ Jg« « A l l^-ljjl £*■y 

bli . ^jll ^ Jl JJlJlI <yy J^a-ll Jl j* : wA&\* yLai- ^Jl 

j~J6 jl OfOiP 4 ^JUJI jLi-l ij^li jOJ gd! ojl\ dOf- jl tfrj -*-U U-b* jK” 

* 

. olijUll bop 

JOs 4jl j\-*j JU3 <**> j£? i>*-L Jl 2jAj jl j^X 4il O0l*j ^ jy~J£$\ ULa jl p-Pjj 

Jl£ ^ J> t 3 j ysd*Jl ijUiiK" ftljj ^jL Jl*f ^y» J\j ^J aJp ^ y>%^\ jUjJl jl j^UUI . SL*-LL* 

. 4jjt* Jl Lj>-jJjj jyl]l yb <, *<jb 

^ I I 

^ \j\j sJ ^ oj jJ-# oL jUwNl jl Jp i5>JLi-l 4++JjP*d\ oLlanit ijA*J J-U 

|. # | 4 | 

Jl OL^LjiJl Ij^“I jjOJI >\i U U>j . LpIj ^*M>I 4jL djL>-l <plo ol 

» 

. I delay - and - antedating jfc-ll Jpjil i vy U 

Jj^jai ^j^Jl <*•—<*Lll J*lOJl (J y*0L>- __ ^pl*Ojl gy^/ll j^bJl JjUtf <M^j(Jl d0> j^ 

dJJuJ <, j^-ll ^jbll jl t t3?**^l ^J^l — Ji ^ \j X~*r <j ,j-^>“l lx ^pl^ll jj^L-^Nl 

^jO>- 'JA Aj\i i^Ju&j Jju Nj N <M^dw)l ijliSvjl jl ( jO£%*5lS\ fjtAJ . (^oj ^p^-l 

ijlill ja jjJI ja fr lj^l aj^aj J^>- J ^Lo-Nl jj jlT 4jl ^^wJl 05”’Ji . ^pJ-1 

‘1^ jl 4 pI*5 o^* lil LpIj OjXj jl ■■> (.^lxi. AmIiJI 4, J .>Am 

? « ^ » 

iu^ajJl iJLJrl J *>Ui ^>U“L J-^> J-il-J.1 j[ : JaO* OjJj^ v!^! J Oj£j oi 
LsfjljJl JIj jU^ Jjl itMz 0^~* j^lj>JI jr 4 ^r 4 J^ 1 <Jj-^*l j^*l bj* • 

. 3JL^ ijjai 

^A Jb 'y jKj . JjNl i^iaJl J^j Orj jl^Ssill OlOJ Oi) 

3jJail frl^3 0>-N 0->O>- (f” J d>JL>- . s-*tO U&lj*' kil5” OaI . oL^ J Un^P^aI Oij 
Oju _^>-l 3y» ajI^J ^ *j* Jjl <^1^ oljJ boip i : J^3 j J <^oJ! Jj^l 

Oi iolijl S*lyi)l i Jj^l ^JLI Lj^p Jsaj^I l0> jO-j Oii . ( lo*^- {jb** ^1 (J I^J <i% *' 
Ouk C^5” Ol* ^^11 jj- 4 lOJ jl^i^l oJU jl Olupl lilj . tjOill 



{\j? & jf -T j\y <11* ^ : 1 (A 8 j&N 

« 

^ ^jriJ 4jbX*^fl>j Js*» 3b**Nl Oii jjJb J-*aill lift ^lU-* ^ jjjJ-1 Oj 

<*v-t> 0»j^SvJl £.b jyill J aJLw* < ^P jyu l^-i . jpio ^Jw3 Uj\ju ^m\j AdJ^l? AfJ^lj^* 

# I 

^y ^Jpj ? 4-jb jl 4 AyjxJ* ^yajlva>- ^ a-^L>- X^ljJl L*JUp yaj bL* ! ^ftj 4 ( ^-V^\ 4^V**> 
4 JUlj Oly-lUlj JyfcJlj AboSlfj t*pl/b c/Wlj Jajaillj ^Ul _ Oj&l lift J ^ JT Of 
? <^f J*iJl> Of c-a-T t a~*^T 1I tlejyiit ijy(y — jM 

^ 4 i..Ua;7 Jj 4 < s aj+£S\ (jyljjiil il)N Ow? ill—l^l iijJJ Of Ctfl X* 

# I # I 

<J Ojj^xWU 4 ( )U* A-Tljb* A^j^T oNU- J^-0? X>*y jl 4 y 4 4-JbjyiJI Atjlall 

0 0 « . # 

a! 1 >- £-> 1^11 olft £X»y J£j 4 X>*lj C-ij L?l^ M bxp Of aj&x 4 4 SjUl 

Xj^jj Of Ojj^JVl ( Jp <~~£. 3 jAm^a oX>1j a 3U* of3 iJU- SjUl viJLilC . Ojj^JVl c/^l>- ^y 
• ^ UA)1 ol*P < jTX» X?0 lift Of . £-i>jll C/b/l>- ^y ^ 

. LJUL- tilTix!! aO^m Jj o yi» **< Oj£j Of SjJLU j£s V oL*jJI oJub OjJOj 

Sl>*J A*L*iJl < ya1*;7 jjJUP . Ojj^M 5^Jaj $.liJl 1>X>*I X^P 131 0->X^s tilTjuil lift 0| 

<> yyc j ^1 131 Ul . SjUij Ojji^JNl Oii ^J®<fjlf ^jaa:7j Ol^*jJf ^ 3jyL* Ajaii ^ X>*lj Jf 
^ SjJLif A^b»xlf OU ijji\ aJIU OXs^jj SjXJl ^ Aiwy ^Li 4.^ 1 »jt f Ojj^iNf 

il^Ltv* OfT Xij iybslf tjLa ^w#b c-ijyv* jLs<s>jf Oy <—■'jluif lx* Of . ijAZ~~» 4_jLU aJI>- 
O^j Of t^...lja>7 <~a Of lc l ^ft aJLJlI CJfS^ . ^t^Jl ^fjo^l Jc u Ois^Os*^ 

4 SjDl y.y»Vf |^h*«.^f Of b7 ? 3jUI ^ Ul^* \>XiP a!^ O^^j ^ 4^L*p Ojj'-^f^[f 

. d^b* ^gJtLUw i^Ul ^^1 Jj 4 aIS*" Sjllf Of ^ AjU Ljaftj ^jJla 4 Ojj^WlS"" 

aU ^5 Of 4 Ojj^Wf SJLftLiw^ 4 kJuUi vi-*^U“ <0^^ ^ ^ A la 4^" X>-JJ ^jjf 4 A la 4 ) Olf f3Jj 

? Alaii J^-i Jp 3l>0 ^iaj 

f^Jl Xa-lj JT ^ ^l«i> >yry Ojj^lVl Of ^ft 4 JJ OjT3 If 4 v^f Of 
j^ l aC ^Ul jh 4 Ip ^ 4 Olijj^JVi dlft JT Of . 4-*rij\il Ajjlyif dJbJLiJf 

^--1j frbjiiil jwixJl lift ^j51 Jjf C-JjybJ j-ft OfS^ . 3^yU aJjj\TJ| oUi- 

. jlfjftJf ^JUsU jt-jislf 

X^j 4 Ajaill Of jS*Xi7 lCjj . jyM-isif lift OfXXjj V yw-^X/l bla* Jli*j jXi ,JiX^ Jit* Of 
Ay-X* J X^-jJ Ol 4 XJL*Jl jIp jjlliu V Xi Ijf-f^“ l3jX:>^» ^ O-JjJl ^Xiy C—iA*f Of 

Aj^U OjJiu X-^j ^lif 4 J^Xsdll O^Tj J%ia aJjII* Jj . a~>* aU3j a-^- <|a3 _Oi-*^ 

(Sji AlbJf <Jj 4 lj>- l^l Ajaill JjXsoII i£jt l^fX>«| <j : C&i&i odl>- Iaj^Jxa fj 4 Ajaiir 

ijy jl J^JUp . o l^il ftJtiuj ijaiJl 



. «iJJj ^ y\ aJU-I dJlA <j 

1 \ ^Ip aJ yOa>- ll jjtjz* <j i D.Albert OjJ' -u3p eiLOal Xil 

1^2# AjI^- ^1 aCOaH AjI^^-I Oj'S"' . ■* ^. ^> tU Aj^Liil a JLA 4 3 Jj-L>- 3ylajP- | 

3wbJj>- AjL^-' ^jiaP -1 Cj jjl ^^3 . OjiJli-' 0 ^ 1 ^- AJ>^'j Or* O^bi* Ol-^b- a^-sA* (j iiaiilj 

. AjCJi ixJ 

Ol cJli bj lf-*lj «.gji J&* (j ApUa* ^.Ijjyijl OyJji O' 4 tJj c Oa1 

A*ry Nj . OJb jli AjJ&jJI aJU-j JjJL ^aJl ^ y£ ^Jl 0^11 

yp . Ohj| y* Oi^b l£ 0 £* bLU t Aa.^g -^ JtJl jJl <uiL>- jjJ^saJ' <*-3y*j b| aL^JL* 

. oA>-lj Aj-Uw>-j A*iAj aJU- ^ bbjarj^ OjlUJ' JL>-'j JS** <j ( aUaJ'j ) 

2 UJi (j O' • V" aJ 3 * «b b o' Oi>Jj A~>- iiaJiil O' <_£yj 1 ^1 UJl J JjJUaJl O' c--A 

*>b* c-JUi' ObyOaJ apIc - ) ^-Ui 3b' ^JL>w-j a>' £j\^\ . Aw* aLu oTjl* O' Oasjuj Ajw* iiaxl' O' <_£yj 

. l^JLajm^Jj ^-Lii' A^-XJ JaLu, J*)l ( SLU jy£. y>-\ jl^>- ^\ y\ 
sb'j <Uaiilj JjJ-mx" dj£j ( Oi i ^'—3' Os^J^-W AoUJl Ajlfdl -OP ) JLsdi)' aJlA A*lf-* 

Lpj o^ll ^ Ip — lAU^- Ob^jf Oil Ip Aa-yj <Oib . ^3lai* aJsj'jL* ^Lii' 

. AjLaJ-'j ^LiiP^l Ijb A-^ai c A.3ja:/» A-^ai Oy^o U^* Oa-'j (Jj . 3LJ-' 

^ Aj\- 0 »^ U<aj' ®■ 3l > ; ^'> , • b* ^jdUJl l>|wa^ O' A^a)' dJl» A^|/3' A^j 01 

* * 

^jA t 4 j>*P Ua- 1 >- c-yJLl OJb U-p 4 Oi^^J Ui 2 ^ ^i^' A«j^Oai' aJLAj . ( 

. JJi Jju a^ia)' ^ (^*iJ' iLu-Vl JJ Ula Jp JL^i) aL13j 30a-lj aJU- A£ 

jy,aj\ o' N C.i^T 0^0 blc Aj^Ip aJUI dJLa O^J aOa-J iLw-V' ^^>*5 

^y - alii J&ry Ajl j y*, a“ ) O' ^*Jta*<»*») l—i>' ^f| ^p >«2«s^y»3' Jbii' '*Xa ^ aJL^' o«Xa o' b 
aJ' clUuC O'j Ap\f—J'j (JjJUdi'j aUa" APj^P ^ *)b* JjJL>- rj» jiy^LJ a 1 ' 4 A^L« 

. Ap\^wJ'j ^JjJL^aJlj aJaa" ^Os^l 3jj-*a Jp yj ya^\ aJ' ^y& J^JOP . '3La y 

yy-s *“'' aJ' O' • dyJj-sAJ aJ' A*P y*#u (^JUl |i \a!' — 'jtyA* lilp J dA>"^ L«A 

A ^ 

Aj' (j LJ 4 ilil-V'j ^jA 4 Lvli I APl^wJ' — JjO-^aJl — Aiaiil | <^ib- 1> ^A » 

4 ^JU' ibw-'Vl jy^JJy O' ( 0 ^^ 'j^ - O' t A*4^*^J' 0^1^^' ^^y*, t Ol^'^’ 

Aa)^ ll A^jaJJ 0| 4 J yAi O' i—JljaJ' OlO< yA 0^^3 OJ*OP . Aiilj Ap\^w-J' — J^<aJ' — aJaa" <\ + 0y 

a-* 5^1^I jy^i O' 0^0 * 4 ^ 4 aJI>- 4 ^ 3i^-j>* ap\^-J) — j^aJl_AiaAilj aJ^'j ib—Nl 

• J% J^' ^ .. f OU & cLi U J} 

_Jj JU<aJ' aUaU ( 5L>- ) Oi^b“ Aj>j>wa^ aO'> r^b^' SjyvaJ' O' bj c OV'j 



c 2j 1 c Oi^Ul i s^JULx c iyaJl aIIp J 4 iL*/bfl 0[ J yi) O' * .In:■,*»? 4 apIc-JI 
« * * ^ 
tj A-ob <2*^ liU* Jj-UdJl o*pUa* ij* *jy*& aJ* Oj . Aikij J^JUaII U-fl;^ 

blj . — OU^IjO* jlx - JjJ-aJI orj Jpj . iUiJl j& jJUaj Ol li *bw*| iil>- 

oapL-ax* J (jCo-yAA iUiJl ^-P iSJ j' £^ai~J Aj^aJI J AjLaj JaJl Q:«/»l 

' # 
. U.I 

« 

ap\j—J l — _ aJaaJI Oj. ajjI^iLI ^1 I^aII 4«,a> J Ui ^ Jp < ^*^ > a .-La J 

Aybjii Aa^Ja 14 4*1 U* ^jil Jl O^J A*Ol>- aJLj^J 4 JT JOy 4 jJ* 

— (JjJ-aJ' — 4 J 44 JI V Ajjjjll A*La . ^Aj*^Jl oNU-l ^A*! OyU tiJii jU4^ j>-\ 
, dJu jl>- d^Ja^ 4 -.-**a) I oj^jJI i—3 ^>-jj o'aJb aJaajJI a«aa jl*p^ . a^IpI jS 'i ^0 1 a^JUI ^p ip\^—J' 

Jl 4-..^?^ JjJUaJI oi 4 ^>yO 4 <^1 . ajj-aJI Jp JjJUaJI ^Lbl ili*-Nl O' <-0> 

4_—^ 4 JjJ-^aJl ol Jfpj jjlp J Ji-UdJl Oj^saJ' O' jiy^\ ill 

* . * * 

JjJUaJl iijjall oJl^ . Ajw* jl i*>- 4 (,£Jl>-1 J aJaaJI 1-^lj 4 AjUJIa* 

£-* 4 SJbJbf- 5jla>- j^VjI Oljv 4 J 1-^t- iuyJl aJI^I a*La Ol . j[y Ip J 4—*ij <_£jj 01 

tSj. ^y# 4 4 1 ^1 bJl J (JjJUaII ol . p^Jl liJLilSJ* AjH JJ1 4-- . .*ll' J O-Lil tf.Lw-^1 ^ eJJi 

* 

(J JUaII ( J^P A^oii Jlij . SJL>-lj iilyjji Jj 2 |1 IjJl J U ^ 4 aLjUI iJliil A^-oiij A—iJ 

. j> jl ^ 1*31 I^Ap «x^1j 4 — '^y** Ol 4 j>l 4 ^1 . 2 Aa)I 

. |t^ll tiJLil^A C^Jjybl jwoiJ JLiw> Jp l/*l£ ilj-i>* 4 Ajl^p l^i L* Jp 4 AjjajLl AO' 

^]aw/» Jljj Uj 4 i*i^P SJUJbr 3^i 4 ^1 ^1 Ip J aJL>»—^ a-^a} aj^aJ «.Jl ^l^i*l l^-'l c^U ^ 4 

. U 0 ^IjU= JwUjyill 

Jui*^ Xa* . 5j^miJIj A^SjJI aJLa JLiJ LUi c-i-T <Jui^l Ijb-lj UUji* 

Jp jivwiil 2^iasi“1 aJu in^U- J 4 aj^I yk IJuaj 4 DeutsCh 

aj^4 Jp a^SJ jl JUjuJ . ^JlLSj ^v-U- J Lf J#l oL> oi^Ja>- JJL-il ^ iLSJtJ J^- 

# # 

aJLa obi—JLi U j J^j aJUaaJLI aI^-NI J-^^L^» J| ilL-ll 

* ** * * 

. Ajjl^* iUl—^ ^ J 4^1 t Jjill ^O lil jgjL-^lib 4 U* Jb-lj OJj J aI^^I 

aJL>-Ij iik> J aJUaaJ. 1 ObL-jb' aJLa ^\ c ajI ^ olllJ oij ^1 J ijSO iJbjyill ilbbl ol 

J iiiliS" yVl Jy\£jt J Ob^li obl—j-l JULil Ailp c^jJLiailj 4 A^UJI 

JL>-I J| 4 ObL*J-l j>*^i O' t ^Ua «j ^a^4n^JI t—->^v*bb' Ol J^ . Ajjljlil ^[^1 

UajI ^^U.1 {j* o^i «AA (_£jJ . A ^^i:l Ajj^> Jp J-*a£j ^ii!>Al ^ l^*Jl 

• J^ (J^-«a^-I 



f - # * * 

<JU iJtJley £\ij! 01 • 3y~^\ ^Ij^ j~S\ I AilV ljL>* Ll*P UlJl>*I**l jy^ 

Cj-a . cJ& j>- Jl JjLiH cJ& j>- jXoj ^ ^-xJjaJ <^Ip -ii li 

Sjj^O* iiliA Ob c £ljjJl t / 4 J .1 jolull ^Jp ^^p*VL <la>- <w^L~>- 01 U^l 

^ -b *V £l>jJl ^ jwJ fl*l Ljl Uj . j«Jl ^JA ^ 

* # 

Cfc*ji (Jl 0U 4 Aiai-1 [aj) (jyCUw ^~J JS*" jlS** lij . ^jw*-JiJl 

Oja> Aj\ SJtfLaJl ^JLp (^jULosH u^-13-1 13aj . Aj^jJ $,1^-1 ^ja:.>..J (jJUS** 

• Jb~31 <j vl*-X>- 1 / j*^Jl ^Ij^ < 0 ^ * ^“b cJutyJI aU£ _J*u!l 2 -^ji 

<J *—«» 1 —JO ^*~~S -' J i-d * l»l£ 4_iJb£ 

fjJl J*-l c_—-*UU ci^Jl j ^jJl j>o dJLJJ l#^ . <~*i; ^Jl ^ {l Ijp 

cf^y^y oij^j -x>-i^Ji ^Ji ^ ^Ji • \jy^^ *^i-* 

01 i--; - «.j . <J*LJ 1 OjjJl Jl^» If* i <j\lUll JL >-1 y OUi ^jta7 > J U JSj . 0 ^^ 

. Luilj <w>L*J 0 Oj^j Ol Jlc^-l iJliA c o^Ou5^ ^»ljW 

viiii Jay^ij . O i>*^U iJaiLl O^J ^1 Ip J^>o ^JL^jc N ai ^JUI ^a i-jK-dl 

uy- (J l A^iii ^isL) 0 ^liSl r^A 1 J^S- jl L C<. * *«»■ > ■ A# <U ^1 jl Jl>- t <_-*A 

c C-i>*3 Ip (^1 ^ 4 AjaiL) <Jl ^ «a ! 1 y^ja s ^ Ail 

C—^ 4^^-U-l 01 . (S 7.50J1 (j <>L>-\j jSr) 7.50 4>lJ>-L> cJK" 

* * 1 * * . 

01 . ft j! Or* f^ ^ i>c>-Ul iJaiU ^Jp L-J L^J 4 ^ JS^ 

# * 1 

. ^| I^up jtiJJi 4 ^ c-A-JL^il 3 i/U!l j ., fi‘ . p Ol ^ 0 j^> 

^liJl ^JJ ^^ Lil oj^JI (£ ^IjjJl j>*^i 0 | • •^~yi *jy»dh 

Jvy jS3j 7.100 <uJ a>w? jJl >>^-* <^*A ; L5i!l U 1 . 7.50 4i«J i>w? J\c>-li 

. oU -U c-^bA -1 j\^l Oljl 43 s*^ JL-JLos3\ <-f>y** o|. Ob^ 

j^aiP j-^iaj liJLP ) lJa.^j uy*ji Or* ^yi <1*^1 v^L-^* 4 ^ 1*1 

4 J < mf >j—#\J~’\ ^ U-Xjpj . <JtL]i>j&\ (OJJi 4 ^j 4 ( 1 ^ 3 \P 5jS*"lJJl 

13a ^£y • 0JJ3 ^ <J*byi ^ ( t*A^b dj5^lJJl jm/t ,iP j^Jaj Ujup ^ <-->1^-1 
. 3ia>JJ 4 UjLp Jfliij 4 Ujlp j^u-'Vl ^ OIa^JI £j <w?l>- 

lf*b 4 <--j ytil J-JcJlI 4 ^ Aj^jf £r#~> ^y-** <-+*y*£i\ ^..* ^ 1^01 jl JLaIiu 
— ^*ju ^Jp -Ui*il ^UJl ^j-Jl (jiaAl ^>Up ^ VjO V-L*l oI-Ij-j^ ^jaJc* jiJJ fy*^ 

I # I 

^jl^>-l 4jj\j&\ |l b*Jl 4 ^ 4l-jyyajl 0 * J Ul» w crl?^ ^^*^1 01 033S ^Jp . V 



01 ( ^S ^y^>- ol 4 ^ 4 £> f* ^ (. tjy Xij . <**>JU aaJ&- Jj 

. ijjl^lii ^ lj*Jl AjJfaj AJ Lu 7 (^XJl A^yS oV yuuk jUl Ji 

\ aJDI djjill Aja^-^QL Ajjt+i ^ Aa>*$& JtojJ 
jPj Jp 4 i^-lA-i C. Ja ^ £.*■* - 4 <—J—*P ^ f-* j OX^ipI Xil 

4 .U.: w .u JI Uji £jyXJi «X* I I £-JaJlj Cr^-3 * ontology *yrjh J 

Jp Ji L»j*5”” I^^L- Ol 4 4 4-J* . Aj^y—isJ! l^j-Ul JfT OUj* JjJb t *^J 

C-ijyi*l jr-~& 0| . 4jilz*t o l Jaw * ^ JS^ JlJ . o^pl A>-jjyXil <Jj*0l J aJL—• 

LXiPj . |1 IjP J 43li ^ Jl 4jl*^w i^Iax)! J t^^-U-1 cJlJT -L*- 

»>■ ^yXJ <jl 4 s ?>^Ua^'Vl ol^y—oclJ (jvwjJl Q > 1 jI»..«s>- jl^-l J 

? 4-—^“ 

>pU-l J jSji Jsfall: 2 SjSUlt 

0 0 t * 

Ajftj^Jj Aj^flij 4 <»j|^lll ^11 ^a)I U yjv>- 4 <—ol jj ? <—-»lji“i v T —*>- ^1 4 *Aa* 

yjy a)T 01 j$*i il ? ^ I y*Vl JlJ^Jl U^l £^Jai 01 Oil ^ j ai— J : X^-lj cJ>j J\Lp 

. obL-J-1 ^ O^jrf fJL*w ll JL>-lj fji A>**-li xU>- t_-»Lx5"l (^1 4 ( J 5 ?^u*il ^ ll^ j^c3 

^^»jil 1 X> 01 f vljA-1 

. ol^*Vl dJLA Aarly LLor 4 jkxi»lj ^ 4 J.G. Cramer ^1 j>»J1 ^^5 4 \i£ 

01 A$ lSji . Vr^' 4 o>v^ t 

Jj5i . X*fi)\ Jjuij l^ySi\ i>-_^il Jj^aiij ~A^r\*A ^ JjUii Aj)I j^2>- Ua>- 

i^O^ljj Am y ^u A~*yt£ 4Jl>* JJu i*j)idl CjiS^ iJljj^iSl OjlaJl ^Jp ^-Li (^1 fly?*l 

vli^l ^p Jli JL^ll <1>JL4 Ujlpj. 4 iii i-J^o La ol)LT L (^1 4 i>-^ll 1 $jH 

ol 4 UM«Af ^p-J li>j . Jyl* ^1 j Jl ( Ifls^ oV\p>-Vl i>y ) y* jj^aJLSj Ail 

Aaf^il <-*>j^> —^j^aJLai]! ULi iijLiJ,! d^^U-l J\^>“l ^j^JLidl IJU <^jX>- J\j>-1 

A^jll 014 j >-1 ^ 4 t^l complex conjugate V? ^y. 

^ljai>w < Jw S ^l>- 01 ( ajXap LIxpI 0 y^^t .^1 <*^*w L ) L^-jl^»j 

. ^^ai ^ JmJI Jl^Nl 

viJ-il^-ll ^ii . ^W1 a*JL£ a-Lp x^- 1 ^ ^ylS^ ^Jp JOw»lij Oi--^^ <—■*01 

. syll oJla ^p ^Ul apjLu# 4xL6^ 4-j^ 0? ^ ^>- vjll ®yJl Jva>«j 4 4 (^xJLiJl 

aaJLmJ! j^Xia £jA (^1 ^ 4 x^-jj N . <jLJl ^yy* OyU < j^ <—^yaJl lx>j 

L^a^jljJC Ay*y +&.Jl A^-^ll jja£ L*XlP LjIj jj cl^X^ L» 0^ili (^1 4 lf^ L*. 



• C^kjt* (S** ^ 0^ (S** l j[ . ^JLidl 

-X >-y ^jl ^ja a.juap- <3\jjf 5>- y* <y*j*+&\ Vrjil Ol> LL* 151 Lil yC ^ Ji>-N JLa) 

5/^ ^Lsil y\y t)i a]oj Li>- \j* C~~J 5^-jLl Ol Ckri t OUjil 3 j Ol>il (J 

• <j*j U'^~’t* <Aj* **->* L$J>^\ ^ ‘U-j'jH ot . UJ' JULl ^ 

. *5^-1 oJla 3 L*j Jj j*r~~.~) l^l# 4 ^>*V ^v* l5y*wJ <L^4^JI a^jI) Jl Lc 

i ^ * 

4-i C..»aH frU jja** ^Jp lly*o |£" f-UaiJl jS' <s> SJpLuj U OlS-» ^ 55lja;* 5^11 jy&> 

* u^' Jjy* k£j*^ J* JJ-^ ♦ «La>- 

4p**i> ^«Ay 1^1 . aS^jjJI ^jA>- «Xap cZ^LJmj jl> j} ^ 4^-^l^Al j 3^>1 IJLa 3 

0 0 

5il*- j^Uj ly^. AjiS 3 i£ jA^a\\ ^sj -j ijj-ji^i .1 01 y J^-lj $.gyi> fi.Uii*-»U aJl^VI 

yyi |t-ii 3 <£j U 515" L-t Jp t ^JaJj IjJl 5JL*»Nl 5j^il J —/£ L*JUP Ja^jalU 55"^Jl 
Ifg# O.Ja 5 »*» ^jJl aJ^JuI I «XiP - £jjAl 3 k^V" ^ di 1 ^ jAiil* 

. JJi JL* 

£ycS lI-jK" ^jJl CmAi g.Ljaall 3 ii jp^Sj jQ& <£3 0| 

Jpli^ Ujlpj . i-iv?Nl 5a^jil k*i • c^ , ^^ l, ^ «l^Nl 3 4 5^»jll <J 

c-i j^aCJ 4^ilp ^*j L^U is ^ y? <~^z 5«*V: &\**ry 

4 S^U- JUi ^ 4 ji 5JL?Nl 5j*-jil Jjjj k*i * Jf Uy^aJ 5^-jljU 5^ 

. modulate Ijlaltf 

Ja-^J 5JUP OjJb <^sjf jiP jj5j y ftLJLI ^ 

5ia^ 3 ka^i IT ) carrier 5^jll jl 4 5JL*Vl 5^jii jl . VjjjaU ji 

^1 aL* 1 ^-I _ \j*jj\y 3 ^ Sjl5» 3 >fcu — k «■» j 3 ^*k jL>-i 3 41 ^ 4 

^ y- l^>[»j^pu ulaj 5Ju>Sf \ Ja^j viAii ji/- jpj. k-ip 3^1 <-iiy 

\5ll jX^jS"* 4 flljf* 4 ^<AJi _/>£’ t 4jij^lal^ ®*k^j 

M 4 5j^jkll 5JLtfNl 5^jl^ ^j^t 4 3^*^k 

. * • # « . 1 <» 

^j^Xj Ljajl Uaj . ^j>*Nl L^lj>-i la*wJ U^* jji yJ: L3kji* <i ^ 4 t j^5" 

3^. 3 5fl^Ll ji*z ,J L«JLp 4i-»-U; ( j^gJLa«)l Jl ^Ij ^aJLaj jw-jJ 

. l y —*-A > A^^il ^W* 3| (£jA£J)i\ 5*^k 

5>>_jil ^m\j 5^jI^ ^sj-jAI Offe* Wave 4ijlkii 5sfjli jX^S" 

uy ^ j!/- > — 5ijik>i k-.l U:^ jl»^3' . echowave c5^Uol^ 

^JLuJkl IaUI ^ J 4 5ijJJx* ij>>^.^7 . ^ijU Ja>- j\P j>-T jl 5*jUajl5" 4 5-Ja*^ 4jij^l J &-Ij 



Ol dj kjji o jJUaJI d| La^-Ij iijijall i^S+p cJL^jk \jkJ^ yj 

oi> Jij . o U l ad l Jam 4 yJ a ^ l£’ y-Vl aJL>>^' jpLiilj t ^UaJl ^JUaJl JjLJI jirfl 

y»L> e^yl 4 Jp <0?jy* 4 y*l y Jpj aJL>>^' July Jp oUtadl 

. L$-*-7|j£ jy^lj 4 OU^-Jl AAAp fj OU-J-1 J aIS^ tiib j>-Ji UJLP . AjijjJ-l Jflj^iJl 

A> jW ^ 1 : J^* 

4 ^ 1 j jyftjl uK - " aj^LaLI ^y&>«ji> Uyo 4 I * 4 Jb* 4^5 J»*aj Ol t _ & i^y 

4 ^j-> y Jilb' A kyw Aj/f J J*D 01 L* -bji . Lj-yy 40 * Jj' J.Wheeler Jdj 0y 

Ljl y La JL>-jJI 3 . u-ipLiall jj-iJI Ajyf iijyil Ajy*iSl A^JtJ 4 0li£ A-i y-L- ^jJj 

djjjJJ jy«jC iiw* Xjjjj+pj aJ*LJ* 4 (j^i-iJl Jjy ^IjJI {£yyp &I jJLili y Njj 4 

0 0 0 0 0 

. jJIp jjj aj5jJ? jy^iJl J*£ LLL- Uj?j jl jjJjiii J ^ a uw iJ-UJ! Ja£ LjIp Ia0?j ojUapl^ 

* 0 
<p yM ^Jaiy If 1 JL>- aJL^I? Ajypdlll ( pJLaJl ^ <jyLiJi 4^i £ji)l Lfei AiL^il 0l 

0 0 0 
. ^^apLJiII (J-iJl OyyaJl jyw 0l JOy oJ \jy 4^JJl £-yjIl di A-iLiJl jjjJLs) LiK* bij 

0 0 0 

JSj . telescopes o^y *A>-1 ^ ^ dl *\rk OyyiJl <Jub~y Ja*J 1 5-iLiJl ^pj J 

Ol 1 «—-jISjLI ciyyJi 4 — >j>p lili . (jy-iJl ^jA {j*** ( j^t y£- tj*pA\ Ja>- jJp 5 jt* L« ^ yp* tyUy 

. 2 L^ll ^p a-^sa) JyJl t J;k * 0 4 1 Cf* J**’ 

5 jLm jaj Ja^ If Jp i-iLtJlj Obli^U d^j wXij y^all Jp JLi 01 

4 0^0 
iL^k OlyNl A-ajj t jyLiJl ajL-v* j yP’i jl c.^jIaL! ^yjCj . aJU 1,75 Aj|y 4^1 4 ^Ljk Oyy^\ 

• IT 

4 A-i l^waj 0^ OyyiJ^ <3^k 4 >» i-^LiJi 4-jJl^ c)i Aja>JLH 4 ^ jy iil 4 1 0| 

jju 01 4 |»^Jl ^g,<a: aC 4 OyyJl < Jp t-y?: JijJUP 4 <-i L^a->j Ajl Cj-a . cijt* 

3LK^ J-wJ LiLiJl jl 4 (S y-' oLKj 4 4^14 |*JLiJI — A-iLtJl ^Jp ^>-!jj L^ jy-iJl 

. OyyiiJ A^>-^il 

di $ Oyk^Ll Jj>-\ Jl J-^ij Oji A-iLtJl 4 -ii^ j\ iyj£\ jy 4 <J y-l ^> 

v^l>- Okkdi Jj-wai 4 U.LtJl 4-iJb- JU 4^ 4 JJJUP . iJb jt j-iJI ULa 4j\ J* Nb y-Nl 
0 

b-UPj 4 La- 4 (j%JLiJl j>P 49ryi£ i)yy}\ jC LiLiJl ^Py UJUP * ^A A-^^LflL|j , Ay»yJL-i Oyyd\ 

. -t>-l jjp 0 yy^\ jC A^UtJl i-JJoij 

. La>- \j* J(3 I 4 A^J . ^APUaii jJtJI AijU. Jp JJ y ^1 y Jp JuJdf: (,^i\ li> ^pj 

^r*j ^ 4^^ ! 4j>A*tJl OyjiJl DjiU- 4 y 5y JOy C.aQ>j Jk iiLtJl jl y La JOJlA-lj 


rrv 



•Uj dyyi I *&Lm ^JJl 01 Jar* Jll U> Ol-i j>j . 5^>-Nl aJi>JJ 1 ^1 

jLi^l j*j — 01 . v^^Jl JJ J*^>- Jii i U 4 Jj*iLl IJUfc Ol . a^JL. Jj OjSse 01 

• ^*lil OjJ^aII aAA\ 4 ^iJl jLAl j*j _oyO?U-l <ia>JJl <j ^yM 

ULf bl JjjJ AijUll . icXaJl j^M-UJl ^ (^1 tiJDi ^ fli) <ajj}* -X >-y *)l 

bU.®y^-Ni Aji Ul« (jvijtJi £*di iijiiaii a~*^*JkJi oyyJi ol. yli 

jji-iJl jjp UajI y a*-j!>- i£X*0 <>-y yA p-UJl OyyJl **y*y <£lOiJl 

* 

. fjyjai\ £-Jll I frJL ^ j 

C->-X>- bl Ul . AiAsdil b* j>P 01/ 4 ^JLs^Jlj AijJJaif 4 01 <^1 

^jil ^?^1 jA J~*ji J®** b/ - 1-^lj 4 ^^ $ Oj*l*yll ^ b* ^yyS-iJl y>P Uiil / Aijiiail A^jil OU 

01 A^-jil <Jp -U/Jl *Xj^ 7 JaJb SJL>-1 j <*ry Ol . ^JjUII <j-iJl y>P c^JUaII 

• Oy^/ *J*J ti* cW c£*W» <^ry ^^l^l yA Obtfyll ^^-jl ^Jj . byu U/ji Jii 

</ ^b 3 l : Ji kj* 

. A-^^Jl tiolj^-1 ^ 5-bJbf* *jy+& (Jp -^“1 Oy*j /£ jy~ JU \J JL^t bl 

yj 4 ^I**l ^y- 4S>-\j J^s J ll yA 3/*l> y* <3^Ua7l jj£j 4 5jj^aJl oJlA 4 -Ws*j aJUp 

Ol 4^1 . y»b JLs^j 4^»^l>- A^^li JL^Jl aJLp yA ji~£ **ry f^?**** L 4 -~ M -*’ CJ^Jl ly^ii 
* . * 

JjJcs> Jli . ^»lil y£- i£yA)l 1 J, ; ,4.i>Jl1 L^1jl>-1 4 U^* ij&ry jl^JI JLL*p 

4 0l^^t*l%*4 ^1 ^y y* »£- OU^l^v* byl (^^Uil ^y *^ll ^»*JL-*2)1 j bo ^jkXUl ^^P 

• ijX^l ^fA jlj 5^ji«Xl a^jL jyill (ti^lylL ^|pIas)1 Jsu teA 01 ^y* 

<^1 ^ja £*yi ^ 4 ^L-Nl U> ^Jp 4 y*j 4 jy+-*j SjA Sj^oJl $jAck A? ^1 

AAJ Jk» Ipi i£y Ail . jy4 Jolt klJLij Ol 4 i$ jy^UJl yL- Oj^ 4 l^P-^J ^jA 0 

OUjLiil JT ^JJjo ^ Udyl JLPbJ 1^1 . e^^UaJU A**^^JI tlijyill ^cjb7 

. JJt ^ ll (Jl ^>lil ja 4 ®bflj Nl <£j£ V j^}Jl 01 <Jp If Lb j 4y»waj ^J! 

* * * 

j dj^bjj Libet C-J OUlfl^ aj ^Upj 4 JJ ^ AJ^i b^jijs* iJU^ 

. Ji£ Ol ^Jp J-tf Ol Jjl 4 Lji>“j31 oi V>yj 4 Uj^iJlT <ma\A ^JaJl -X^aII 

OU 3yw? ^Jp C^iij bl dbl <^1 . j^bjjl J^p *yrj ^Jp J*xJ ^“jljij>All OUjJl U1 

s-^ aJIj cJu<ai ^ja-« JJ vlili c-i^*7 kliU^ v*-b* i»Lu ^ ^ !*JIpU^ 

4 ^U? ^lAil jJbiu jl 4 ^Uj ^JL >1 . SliUil wJULxi ^>-b ( y*w* ^jl7 £* y^lill Ula ^^1 . tiJL!3 
. SUUil «i> ^Jp Ob^ 4^1 dipb^ J^wj Ol {jA Jij}? ijAj JJ — 5y>waJl —^*J-1 A*dl 



tjt£pUl Ol yb*jJl j^to ykl Jii c. 3 J Uly*-1 ^Jl ^jUull ^ Ul 

U4j jcw»l o5 j^UaJl Ol Jp ilNoU ^a*i\ JUi^Vl j* U J^^a^ ) neuronal adequacy 
J&\ tiJJS £«j . ^L^-Nl J y*>- jJp ( tJuAi ) <J\j 500 jjy J-i «l^-« £L> ^ ( <*uii 
Wiy^l ««b ^ «l*Jl O^N>2 ^*AA ^jp^ ♦ A**!*)! *^W A*ili ^i*4 10 0^*^P 4 ^ A**iI «X# Aji 

# « l * 

£jl% J^UI ) A~>J ay* U A-^y^ll c~l JJLp JLij . APto A^ jl JJ \pZJ* 

4 lJb-lj lkl>- L*J (J*i)l 5lil**JJ illy^jl Ol IjJUispl Jtfij , ( J--JJ 

. ^*^1 IJU v_. J\ \yXii { ^ 

« • «* * * . > 

. i j~JJ J-^Ul t A~>y jUaaJI A^Jb- Syj ^ C~>*yl 

t^U^Jl j*—uxJl <Jp *Uj^7 J-~JJ ^ aJIj jii <lJ& jij& y£ (Jjl 3jJa>- C->*j3l 

AoU-lj — ^a*Jl JtT! — ^kuA\ <AoUJ oJj, c lyNl IJLk UJj . ^1 dJL)LSLL 

A*>y5^ J^>“i Aa*y * Ua-^j AjU>-j Ajj^J — y b wJ l ^-j>r A->Ja*Jl Aijadl ja>- y»U-l 

4) fjtAdl ) J-ixJJ <AoU-l yi w-Jfcisi ( yA-1 ) U-l <AoU-l y- jJUoJ ( A^liail ) 

. jO*lA-l *AolA-l y£ ^yjJ! j>P ^J., d ll A^-^ll Ol ^Jp JiJLP jAp^u ifj}\ ( ^UoJl 

4^1 Ol . Aiii JL^ iJL>*lj j't)3 £•* t)| 

* - « * * * 

£1)1*4 c Ulx4 jt UUj j£\+4 Kj AijUoil Jajly L^Sj LJljjii jv* ^jyil>- 

— J*ji33 J«i — OtoU- Jail y UiU- — 5J>-lj 

(^1 t)l C 1^**P ( ^iJf^ ^ 0| . I<)>lj Lil>- oLiIaII ^ 4 JjjljoJi 

j>-\ jgfCi i ^1 . Jjp N 5A>-lj 31)1*4 Ul^. j! Ll*J ^jJ y*0JL* ^jyiU- 

</r^ / cH 5 ' : «lA* </* ^ (.y ^ ^ ^ 

< y^!l OU Jyll iJla lilj . vliJk^ Ol y*^J N Uy* ^1 ^ ^ IJ^a 

Oyb 4 O^i ^ Dl 4^1 . J^\ jl uy^U- <jv <^y*^ J^|y j 1^1 N 

. 4^iU- 4 ^j--Ma*!l Jailj^l 

subjective Ol£lt 4) J>yu U Jp U^l ^ ^1 yNl IJU 01 

<J1 . subjective referral in time OUjJi 4) i ^a>«JtJl jllJI J>yu U Jpj referral in space 
^***Jl t*l ■ c A <4> «x5 3 \jLa 11 Ol ^yiwJl d-UP J Lcuu 4 ^JUl ^jJl y Ot*jJl 4 ^ ^^» wJl jllJI 
J*ij . aJ cJ.,.^ > » Jj 3UU11 Ol ybwJl Jjbc i^JJl yi Ol^il 4^ ^abwJl 
j**~ <j*j l} JJ*~* 4*\ ^£>j 4 A-Ja-^l A^Jadl jjl ^j^aJl fj^Jl AJjji ( yJa»Jl 

c—Jj 111 UJl y OJy AijijjJl 5 j>^ 1 Ol C--J (jji <~ju , jUiiNl ^Jp ^..^a)1 

( 4 ^ A jfl *Ai-Jl ) L*la#l ^ lAa ^Jpj . jjJl 1^0. (Jl Sjy 

. ( 4^1^11 ^a>*- 5J1 U:»Jl ^ *LiaA 4^ 



j~~il J* oU o«->wj ^>y cJfc" bl 

dJ ^J J^Alj . ^1 *a)1j JiJl Jy Ja*y y^ Jj' 2^1a>- Sjj^^su Uajl ^yjy ^^t j l 

. jy/^l «JL* (j J-*aiJI jyS"" 

f AUi JT ^ bU 

y*T 4 J. J . Z ^. l b yali-l JalJjN ^Ia>- J\ Ajjlyli |i *jy*P 4 (jyj^i)l yyl* 

t)y& V jJy . <.LjyiJl yJ ^Ja- Ln l*f-*l • *LjyiJ) til '-****}} j^a-L* ^*b 

yiyMjoii IaLp ^Jl 4+*S^-\ ^1 S^yp t)y^2 ^jl* <S& lv^< y^Jy * L*yi* gj) 

liilT Ujj 4 oJuJ*r a-JL£* 1 jl A-jPl^a* <Jp tw^LJI £%za) L%y* 3^i Jf j| . k-~*j*Jsi\ Aj Ja^S 

0 0 

£**a> t U~) y£- ^Lc*y ci^ Lj^ 1 t)l$y <ij\y* ^1 lyp U>- Jj>-y> Ol£" bli . ^julaul jL* 

. aJ jAAA jy/«Nl 

<j y- 3L**V) 4 A-a- aJxaJ) ^1 Ip 4 ^ ^1 UJl ^ • s** J^ 4 til ^y^ •y -AaJ 

til ^y^ iS-^+0 ~**ry* Cj*J^ ^ 4_aLL1 j£ ®jy-L ti*^y -L^aJI lfr+-b» w <*£-L^ A^-y* dr 4 ^ 

2 l*)i t^ JyiJI )•!■* jj^ . A-^-l aUaJ) ^1 iS^ 9 A^-y* y^jJ) 4-A^Ll y- gj^ apIj-JI 
A^-y* <XjL*«J 1 jl^a- til Cr*^ otl^l y^- ^Vy 4 t^llp 4 ^ 4 ^“ l a aJl ^jA ^IS - * t)l . Aij^ A^a A^ ^1 Ip 
( y* SJL>-lj iSy* L*iij J-*^ ^ j±~Jd\ Cj^r-yTj . Aiyllail i>-yli 1 ^ C-al)ajl ^Jl t£J.« ^ )l 

^JLP jl ^L*ji jWl ii^is?! ^1 4 Ifllp *Lpy <-...*»,£ 4 AMJUi JUUJl til 

. Ia»* {£'X+0Ll\ Aj^yll ^1 lyi 

oJLy . Jaii J^>ly lp 4 ^ V (Jujy* ^jjUp t^ jl^>- yll ISI ON yum t)l 

jyflaJ AjbjyiJi ( Jyyill )fj^ 1^1— Ajj|yl^ IjaJI V^* 4 <ijU^ 

aJj\a 4 til tlr 4 4 Ajjl) jyiil OUj^iall . ly Ip (^1 

If-'lj uOiyJl ly t^j t 3^JUi>* |1 iyp JyJiJl oi^; Ul . dj>-\j ^ Ip t^ 
bj < y^J . A^!-y i^Up Jb ^jj t)l tyJjas? 4 4 SjAl! ol . Oidl ^ ti^ - ^ 

4,11)3 OU 4 Lilia OjAz^jt 5j3 4 J Jl>-1j ^7^1 c^y 4 *^y ^ ^*L Jyi Oyii ilb> 0^ 

^y* t^V* ^ ^ 4 ^»XaJ) A^>1|^ V Ajtjly^ ^1 lyp *■^"1^ ^y ^ M * ‘* «^* j ^ Lj t)) 

. JL>-l J( ilP 

^U-UVly AiUaJl JaU^-IS^ 4 *Ljyi)l uyiy VI • LUp ^1 aJjaaIIj o^aJl <wJy JyJtil ol> t)l 
«# * ^ 
jl *%ii y>jC IjJUP . ^ Jxii JL>-ly JL>-y> l) 1 AjUaJl i^.Uatf t*JUP (juJl ^y* Njj JL>-ly j yjM ) 

l*j^ Jb"l; 131 Ij^P c- L aI^VI aJISVL J yS AJ Ja^\ J) . oJU*Ll ^ lyJi <^Lc^^J1 jy~Ji Jl 

( j£jy eyy-^b*y OyJ) A-i|/uyJ) ijy-^xil Jli* jli AiyJJa^ A>-y* 3 JL>-Ij <^JL^ a >-y 



^ SJjJbe Af-y%A OU jiJJj lilj . U>- iZyry ijj'ji' |1 jj«J' dj£j O' OUJaa 

•u I JJ-\S{£ J&i V*' j^ 0_j£> O' O' Jf- Jo; IflT jl&V' «j>j . o' 

. ^jJLfeB jyJ Ji'> ij OyU ^ 






A. .ONy-* Cw* «Xiu $ 

ST . 

iftuSu!: Jji\ 

Yt. 

.A-^ 1 ^ S* — 

T ©. jjii j£Jl t ■A>-l} — 

Y1.A^iJI ij£i _ 

TV. frLiVj} OyjJ — 

T A...JjVl a*j\aa — 

T ^.,,... oUJl Oyj) *j>j\aa — 

T ^.iiHjtfl jyj) HjUa — 

V *.Oyj} OlijU, J>- J iijU' — 

TT.*L*U <tV _ 

rt. j^i 

r a .jiJi ^ : <aiUp __ 

1 * ...... . Ju^\j I ^JLJlp 

i T. j +su*\ _ 

t Y*.. — JUw-1 £* <L*j-X>- — 

t 0 . 4*^1 _ 

1 A. SjAAa ftj-jail jwjJ _ 

°T ... SjAAa jjjVl 

O T.. , ^wUiJi Jy 4 j)lT _ 

on.^JtSLLl ^U.V — 

jlUJi jL.il Ujlp : JlsJi p+Jft I 

*A .J^sll J-^yi : dJUJl 

° n...JyUil a5^>- __ 

*u.sWiy^ijlT^ - 

n T"... K+AyJb ipA ^ Ol.^ iX> - - 

n i.....iijt ^ ji 4 iiiiaii 4 iiUaJi_ 

rtr 






























■n.wi dkyu — 

•n.. yA : — 

V •. l&fto &'j*& : g'J' 

Y ^ .......bji Vai3 — 

V V .... ... j y 5p _ 

A *.......UJi^P : J-Ad)t 

A \. <9ry _ 

A "A. 'Sijj' glyj OL_»- — 

AY.*iVj : Wj-* 1 ^ ^V' — 

^ t.. u Uy |l: J-ail' 

.^Vi ^a: v 11 -aii _ 

AA.vSLil^ll joWl JiV : £ jyj jU _ 

A .A. kr '^i* J U»: t! UlJ^MJI 

? «3U* cf* • yofl l 

UA. Jj £Jt cjt l«b* : j*UII J-uJI 

A A A.A^I:jU-IJ«i_ 

ATT. t^j^U 4 ij\ju> — 

A Y i...4-.lsJl l-u^j ( CWh9! " / ** r y* — 

A r \.^l_!l jU^i _ 

Afo._ 

ATY._ 

A TA.,...JyJl k*%>- : v*l=!'W _ 

At..Ajiill (IWI *V : £-.UII J^ill 

A t A._ 

A t A ... j.o.i i»jU._ 

A®Y.OjJji k ,,* 

a or.— 

A o V.plj iL?l _ 

Anx.jjt jlUJIJ-aill 

ATT.Ob“Vl \aX* — 

YU 
































nv.-or jiuiujuul — 

vn. df\ _ 

W *... UBl£ : Lta V jl t-^cf — 

.oI^jc : c-5j ^ _ 

\ Vr... (JjJa^ tj <1** — 

m.Uy^Nlii: y*JUI J^oaSI 

\ VY..yjM fUaJt gP — 

>A Y.iJyt*« ^,-L-l oli Oj-j : ^ _ 

^ AV...! t j£- iy \ 4-ajLI o[gicU^J p Ij^p AiJ _ 

UjAP Jiii : £J^)I p~J}\ 

HY.y^dJtiljJaJl 

nr. <^i _ 

nr.^ oii <Jl: ^— 

no.y»i &«Nl Jip 

N ^”\.>*» Ji-W? _ 

n A..(ilj*Jl g* i^V ^ OOP — 

Y * ^. ^yJlJ 

Y • Y.jl U I _ 

Y *A._ 

Y N *.JiJI gy — 

Yn...JoyJl 5^1 JLyLf : JLL>uJlI uyi _ 

Y \ Y.f *-p!j olyJt Ja : i lit i j sjAJl _ 

.YJipo^y 

Y Y o.....yjl ^ «^1 

YYA .«.byJ' J o JOJUr jl^il: jZ& J-aaJI 

.<^>*4 fifu* $y if by*^ • 1 yj •j&M — 

y r i.jyJt *—^ u^w*i 

Yr©. 

Yrv.— 

y r a .iJ^Ni jj 4yi; y^Ji! jj __ 

Y t •.YdUiJT^liU — 

Ytr.o^\oy 


































p-Jol JilT (JlJI;/T aking the quantum leap ajiiJl £• 

> : jJLo _. OU-JI 

j>X^9 — . 1 Ju.JL aj 

. <UA~Ja^Jt ^1*JJ J,UJl JLfrull 

c£j^iJ — T ji^ii — y ^ J ^ ^ o r * ^ \ — ^ 

_ o t^JsJj^ __ i 


JL^[i <Ls^» 

nrr jiJL^i^i, 


mt/o/iYY—^JbVlfi, 









A..JuAi^\ ^JSV» c^i 

#' O 

si.^\ 0*^*3 V, \)^ $,V»«xi\\ v 2^i.y^^ j v^ap 

jyj ^Jo^Kj v\\S>\ /j» c\*AjA\ jViT \>\j» t 

<A—«i» «Ny»^ <a-a^-\ vliV* v. V^jyyVfc^ 

* * 

6JoJor \JGjb ^jjl> <G\«*wS|\ oJ^N ajjb^ . X±fkS *jj —i* ^ 

Va^p* V^»V«>\ ^AJajfc aj j>^»».» ^ \ ( j^\^*\> oj* N ]kP'^ ^ ^ fl \ 

. i slA*^>»^ Vi»^ ^\ ^\jA\j V^kp^ XaJ^-V <*Jto ^a\ 










